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(57) H300peTeHne OTHOCHTCS K COSANHEHHUSIM, BEIOPAHHBIM U3 CIIEAYIOIHX COeqUHEeHHI: MeTHI0BbIN 3¢up N-[(2S)-1-({4-[3-(3-x10p-
S-merancyibhonamunodenun)- 1 -(nponan-2-mn)- 1 H-nupa3zon-4-uia | nUpUMUIUH-2-1I1 } AMHHO )IPOIIaH-2-1J1 JkKapOaMHUHOBOM
KHCHOTHI, MeTwnoBblii 3¢up N-[(2S)-1-[(4-{3-[3-xm0op-5-(mponan-1-cynshonamuno)dennn]-1-(nponan-2-un)- 1 H-mupazon-4-
W1} TUPUMHIMH-2-1IT)aMIHO [TponaH-2-1i |[kKapOaMHHOBOM KHCJIOTBI, METHJIOBBIH apup  N-[(2S)-1-({4-[3-(3-x10p-2-
MeTaHCYJIb(pOHaMUIONUPUANH-4-11)- | -(mponan-2-1)- 1 H-nupazon-4-un | nupuMuinH-2-1i1 } aMHHO ) IpONIaH-2-1i1 |kapOaMUHOBON
KHCHOTHI, MeTWIoBbIH 3¢up N-[(2S)-1-({4-[3-(3-dTop-2-MeTancynbdonaMunonupuanH-4-mn)-1-(mponan-2-un)- 1 H-nmupazon-4-
M| IMPUMUTHH-2-¥J1 } aMHHO ) [IPOTIaH-2- 11 [KapOaMHUHOBOM KHCJIOTBI, METHJIOBBII apup  N-[(2S)-1-({4-[3-(2-xm0p-3-
sTaHcynbhoHaMu0-4,5-mudropdhennn)- 1 -(nmponan-2-un)- 1 H-nupason-4-wi | nupuMuIuH-2-1I1 } aMUHO )ITponaH-2 -1 |kapoa-
MHHOBOIl ~KHCIOTBI, MeTwioBbid 3¢up N-[(2S)-1-({4-[3-(2,4-qudTop-3-MeTancynbdonamunodenmn)-1-(nponan-2-wmn)-1H-
NHMPa30JI-4-1I | IUPUMHUTHH-2-HJ1 } aMAHO )[IPOTIaH-2-1i1 [KapOaMHUHOBON KHCIIOTBI, MeTHIOBBIA 3¢up N-[(2S)-1-({4-[1-(mpoman-2-
un)-3-(2,4,5-tpudrop-3-merancyibhonamunodenun)- 1 H-nupazon-4-un | nupuMuinH-2-1i1 | aMUHO )IPONIaH-2 -1l |[KapOaMUHOBOM
KHCIOTHI, MeTUIIOBBIH d¢up N-[(2S)-1-({4-[3-(3-meTancynsponamunodenun)-1-(npoman-2-un)- 1 H-nupazon-4-wn|nupumuans-2-
W1} aMHHO )IPOIIaH-2- 11 |KapOaMHUHOBOM KHCJIOTHI, METHJIOBBII adup N-[(2S)-1-[(4-{3-[2,4-nucpTOop-3-(mponan-1-
cynbhonamuio)penu]-1-(nponan-2-un)- 1 H-nupazon-4-ui } TUPUMUIMH-2 -1 )aMUHO |IpOTIaH-2 -1 |[KapOaMHUHOBOM KHCJIOTHI,
METUIIOBBIH a¢up N-[(2S)-1-({4-[3-(3-muxnonponancyashoHamuno-2,5-gudropdenun)- 1 -(mponan-2-mun)- 1 H-mupaszon-4-
I | TUPUMHUIMH-2-1J1 } AMHHO )ITPOTIaH-2 -1 [KapOaMHUHOBO# KHUCJIOTHI, METHJIOBBII a¢up N-[(2S)-1-({4-[3-(5-x510p-3-
nuKIIonponatcyibponamuno-2-propdenun)-1-(nponan-2-ui)- 1 H-nupazon-4-un | nupuMuAnH-2 -1 } aMUHO )IPOTIaH-2 -1t |KapOa-
MHHOBOI KHCIOTHI, MeTHIOBBIH 3¢up N-[(2S)-1-[(4-{3-[5-x10p-2-PTOp-3-(pomnan-1-cynshonamuno)denun]-1-(mponan-2-wmn)-
1 H-nupa3zon-4-ui } IIpUMHANH-2-1IT)aMAHO |IPOTIaH-2-1iI [KapOaMHUHOBOI KUCIOTHI, MeTHIIOBEI 3dup N-[(2S)-1-[(4-{3-[2-¢dTop-
3-(mpomnas- 1 -cynshonamuno)dpenui]-1-(nponan-2-mn)- 1 H-nupazon-4-ui } nupuMuAnH-2-1i1)aMHHO |IpoTaH-2-ui1 [KapOaMUHOBOI
KHCIOTBI,  MeTWwnoBbIH  3dup  N-[(2S)-1-({4-[3-(2-dTOp-3-MeTancynbdonamunodennn)-1-(mponan-2-un)- 1 H-mupazon-4-
W1 TUPUMHANH-2 -1 } aMHHO )IPOTIaH-2- T |KapOaMHHOBOH KUCIIOTHI, MeTHIOBBIH 3¢up N-[(2S)-1-[(4-{3-[2,6-1udTop-3-(ponan-
1-cynsponamuno)dennn]-1-(nponan-2-mn)-1 H-nupazon-4-ui } nMpuMHUIMH-2-1I1)aMUHO |IPONIaH-2-1Jl |[KapOaMUHOBOW  KUCIIOTBI,
MetmnoBbIi 3¢up N-[(2S)-1-{[4-(3-{2-dTop-3-[(3,3,3-TpudTopnponan)cynsdonamuno]denun} - 1-(mponan-2-un)- 1 H-nmupazon-4-
W) [TUPUMHEIHH-2-1J1 |aMUHO } TPOTTaH-2-1i1 [KapOaMUHOBOM ~ KUCIOTBI, MeTwioBblid 3¢up N-[(2S)-1-({4-[3-(5-x10p-2-dprop-3-
MeTaHcylbhoHamu0peHun)- 1 -(nponan-2-ui)- 1 H-nupazon-4-un | nupuMu AnH-2 -1 } aMUHO ) IPOTIaH-2 -1l |[KapOaMUHOBOU KHC-
noTel,  MeTwioBblH  adup  N-[(2S)-1-({4-[3-(2,5-gudTop-3-Merancynbdonamunodennn)-1-(mponan-2-mn)- 1 H-mupazon-4-
I | TMPUMHEIHH-2-1J1 } AMHHO ))IIPOTTaH-2-1J1 [KapOaMUHOBOM  KUCIOTBI, MeTwioBblid 3¢up N-[(2S)-1-({4-[3-(5-x10p-2-dprop-3-
MeTaHCy (G oHamMu0peHun)- 1 -3Trin- 1 H-nupazon-4-un | nupuMuinH-2-1i1 } aMHHO )IpONIaH-2-1i1 JkapOaMUHOBOM KHCJIOTHI,
METUIIOBBIH adup N-[(2S)-1-({4-[3-(2-dTOp-3-MeTanCYynBPOHAMUIO-5-MeTUIheHHN)- | -(Ipoman-2-ui)- | H-upazon-4-
W | TUPUMHUIMH-2-1JT } AMHHO )IIPOTIaH-2 -1 [KapOaMHUHOBO# KHUCJIOTHI, METHJIOBBII 3¢up N-[(2S)-1-({4-[3-(2-x510p-3-
MeTaHCyJIb(poHaMHII0-5-MeTrnhennn)- 1 -(mponan-2-uin)- 1 H-nupazon-4-ui | nupuMuinH-2-1i1 } aMUHO ) IPOIaH-2 -1t |KapOamu-
HOBOM KHCIOTBI, MeTmIOBBIH ddup N-[(2S)-1-({4-[3-(2-xmop-5-dTop-3-MeTancynbdonamunodennn)-1-(nponan-2-wmn)-1H-
MUPa30II-4-11 | THPUMHANH-2 -1 } AMHHO )IIPOIIaH-2 -1 |KapOaMUHOBOH KHCIIOTHI, MeTHIOBBIH 3¢dup N-[(2R)-1-({4-[3-(5-xm0p-2-
¢drop-3-meraHcyabhoHamuaopenun)- 1 -(nponan-2-mn)- 1 H-nupazon-4-un | IupuMuIMH-2-11 } AMHHO )IPONIaH-2-1J1 |KapOaMUHOBON
KHCHOTEl u MeTwnoBbli d¢up N-[(2S)-1-({4-[3-(2,5-muxnop-3-meTancynsponamunodenmn)- 1 -(mpomnan-2-mi)- 1 H-nupozon-4-
W1 TUPUMHANH-2 -1 } aMHHO ) IPOTIaH-2- T |KapOaMUHOBOH KHCJIOTHI, (papMaIleBTHYSCKUM KOMIIO3UIVSAM, BKJIOYAIOIUM TaKHe
COeUHEHHMS, a TAaKKe K CIOco0aM HPHMEHEHHs JTHX COCIMHEHMIl A7 JIedeHHs 3a00JeBaHUH HIM COCTOSHHH, CBA3aHHBIX C
AQHOMAJBHOH WIIM pa3peryIupOBaHHOM aKTUBHOCTBIO KHMHA3BI, NPEKAE BCEro 3a0O0NeBaHWIl MM HApYIICHUH, CBA3aHHBIX C
aQHOMAJIbHOM aKTHBHOCTBIO KHHa3bl B-Raf.
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IlepexpecTHBIE 3aABKH

B Hacrosmiel 3asBKe HCHPANTUBAETCS TPUOPUTET B CBSA3H C MPEeABApUTENBbHBIMH 3asBkamu US Ne
61/238073, nonannoit 28 aBrycra 2009 r. u Ne 61/313039, nogannoii 11 mapra 2010 r. Bee ykazaHHbIe 3as1BKH B
MOJTHOM 00beMe BKIIIOUEHBI B HACTOSIIIEE OIIHCAHME.

IIpeanocbUIKH CO3aHUS HACTOSALLET0 H300peTeHns
ObsacTh u300peTeHust

B Hacrosiem 1300peTeHnn npeaiaraeTcsi HOBbIM KIacC COSAMHEHUH U (hapMaleBTHYeCKUEe KOMIIO3UIINH,
BKJIIOYAIOIINE yKa3aHHBIC COCIMHEHMs, a TaKKe CIIOCOOBI NMPUMEHEHHs YKa3aHHBIX COCIUHEHHMH JUIS JICYEHHS
WM NpoQHIIakTUKK 3a00JIeBaHUH MM HApYIIEHUH, CBS3aHHBIX C aHOMAJIBHOW WIIM pa3peryJMpOBaHHON aKTHB-
HOCTBIO KMHa3bl, ITpeX/ie Bcero 3a00JIeBaHmil WIIM HapyILICHNH, CBA3aHHBIX C aHOMAJIbHOM aKTHBHOCTBIO KMHA3BI
B-Raf.

IIpeanockliky co3xaHus H300peTeHns

[TpoTenHKHHA3BI OTHOCATCS K CEMEHCTBY OEIIKOB, UTPAIOIIUX [IEHTPAIBHYIO POJIb B PETyJISIIUU MHOXKECTBA
Pa3IMYHBIX KJIETOYHBIX IPOLECCOB M OOECIEYEHHH KOHTPOJS KIETOYHBIX (YHKIMI. YacTHYHBINA CIIMCOK yKa-
3aHHBIX KMHA3 BKJIIOYAET, HO HE OIPAHUYMBAsICh TOJIBKO UMM, PELIENITOPHBIE TUPO3UHKUHA3bI, TAKUE KaK PELen-
TopHas kuHa3a (hakropa pocta TpomboiuToB (PDGF-R), penentop dakropa pocrta HepBoB, kuHasa trkB, Met u
penentopHas kuHasa hakropa pocra pudpodiactoB FGFR3, HepenenTopHble TUPO3UHKHWHA3EI, TAKHE KaK KHHA-
3a Abl u rubpunnas kunaza BCR-AbI, kunaser Lck, Csk, Fes, Bmx u c-src, cepuH/TpeOHUHKHHA3BI, TAKUE KaK
B-Raf, sgk, kunazst MAP (nanpumep, MKK4, MKK6 u T.1.) u kunassl SAPK2a, SAPK2p nu SAPK3. AHo-
MaJibHas aKTUBHOCTb KHHAa3 HaGJ’IIO[laeTCH IIpu MHOI'UX 3a6OHeBaHI/I}1X, BKJIKOYas )106p0Ka'-IeCTBeHHbIe " 3JI0OKa-
YecTBeHHBIE NposrdepaTHBHbIE 3200JIEBaHNUS, a TaKXkKe 3a00JIeBaHNs, KOTOPBIE PA3BUBAIOTCS U3-3a aHOMAJILHOMN
AKTHBAIlMM UIMMYHHOH M HEPBHOM CHCTEM.

HoBble coepnHeHus 10 HACTOSILEMY M300pPETEHHIO MHTHOMPYIOT aKTHBHOCTH KHHa3bl B-Raf wnn ee my-
TaHTHEIX QopMm (Hanmpumep, VO600E) u, Takum 00pazoM, HX MOKHO HCIIONB30BATh JJIS JICUCHUS CBSI3aHHBIX C
kuHa30i B-Raf 3aboneBanuii.

KpaTkoe u3jio:xeHne CyniHoCTH H300peTeHH

B mepBoM 00bEKTE HACTOSIIETO N300pETEHNUS TPEITaratoTCsl COSMHEHNsI, BHIOpAaHHBIC U3

METHJIOBBII a¢up N[-[(2S)-1-({4-[3-(3-x110p-5-MeTancynbhonamunodenmn)- 1 -(mponan-2-wmi)-1H-
MHPa301-4-1il | TUPUMHUIMH-2-1I1 } AMHHO )[TPOTIaH-2-1J1 |[KapOaMHHOBOM KHUCIIOTBI;

MeTwioBblit  3dup N-[(2S)-1-[(4-{3-[3-x10p-5-(nponan-1-cynsponamuno)denun]-1-(nponan-2-um)-1H-
MHPa301-4-1il } TUPUMUINH-2-UJT)aMHHO |[TpoTIaH-2-1i1 |[KapOaMHHOBOM KHCIIOTBI;

MeTmwioBblit 3¢up N-[(2S)-1-({4-[3-(3-x10p-2-MeTancynbhoHaMuIONUPHINH-4-11)- 1 -(poran-2-w)- 1 H-
MHPa301-4-1i1 | TMPUMUIMH-2-1IT)aMAHO )IIPOTIaH-2 -1 |[KapOaMHUHOBOH KHCIIOTBI;

MeTwioBblil aup N-[(2S)-1-({4-[3-(3-dTop-2-MeTancynbhonamuaonupuH-4-mi)- 1 -(npomnan-2-wm)- 1 H-
MTUPa30II-4 -1 |TUPUMHIITH-2-MJT |aMHHO ) [TPOTIaH-2-1I |[KapOaMHHOBOW KUCIIOTEI,

MeTmnoBblit 3¢up N-[(25)-1-({4-[3-(2-x10p-3-3TaHCYyMBPOHAMITO0-4,5- MU TOpPeHwmN)- 1 -(Tponan-2-wm)-
1 H-rmmpazomn-4-wi | mupuMAIIH- 2 -1 } AMAHO )IPOTIaH-2 -1l |[KapOaMHHOBOM KHCIIOTHL,

MetwioBblit  3dup  N-[(2S)-1-({4-[3-(2,4-nudTop-3-Merancynabponamunodenun)-1-(nmponan-2-um)-1H-
UPa30J1-4-ui [TAPUMUIAH-2-HJT |aMAHO ) TPOTTaH-2-1JjI | KapOaMUHOBON KHUCIIOTHI,

MeTmwioBbiit 3¢up N-[(2S)-1-({4-[1-(nponan-2-uin)-3-(2,4,5-tpudrop-3-merancynbponamuaodenun)-1H-
MHPa301-4-1i1 | TUPUMHUIMH-2-1J1 } AMHHO )[TPOTIaH-2-1J1 |[KapOaMHHOBOM KHCIIOTBI;

MeTwioBblit  agup  N-[(2S)-1-({4-[3-(3-merancynbpoHamupopenun)-1-(nponan-2-mn)-1H-nupazon-4-
W |IMPUMUIMH-2-1J1 } aMUHO )ITPOTIaH-2-1J1 |[KapOaMUHOBOI KHCIIOTBI;

MeTwioBblit 3¢up N-[(25)-1-[(4-{3-[2,4-mudTop-3-(nponan-1-cynsponamuno)penn]-1-(nponan-2-ui)-
1 H-nimpazon-4-ni } mupuMHIMH-2-1iT)aMHAHO |IpOaH-2 -1 |[KapOaMUHOBOM KHCIIOTBI;

MeTmnoBbIit 3¢up N-[(2S)-1-({4-[3-(3-unkiaonponancynsporamuno-2,5-mupropdenmn)- 1 -(mponan-2-mi)-
1 H-rtmpazon-4-wi | mupuMAIIH- 2 -1 } AMAHO )IPOTIaH-2 -1 |KapOaMHHOBOM KHCIIOTHL,

MeTmnoBbIit 3¢up N-[(25)-1-({4-[3-(5-x10p-3-nuKinonpomnancyabpoHamMuno-2-proppennn)- 1 -(mpoman-2-
nn)- 1 H-mupa3oin-4-ui | mupuMuInH-2-11 } aMAHO )ITPOTIaH-2 -1l [KapOaMUHOBON KHUCIIOTHI,

metwioBblit  3dup N-[(2S)-1-[(4-{3-[5-xn0p-2-drop-3-(mponan-1-cyabdonamuno)penun]-1-(nponan-2-
nn)- 1 H-nmupa3zon-4-ni } mupuMuIuH-2-1T)aMUHO [TTpoTIaH-2 -1 [KapOaMHUHOBOH KUCIIOT;

MeTwioBblit  3¢up N-[(2S)-1-[(4-{3-[2-dTOp-3-(npomnan-1-cynshonamuno)denun]-1-(nmponan-2-wum)-1H-
Hpa3oi-4-ui} MUPUMHIMH-2-H1)aMHHO |[IIpOTaH-2-1j|KapOaMUHOBON KHCIIOTBI,

METHJIOBBII adup N-[(2S)-1-({4-[3-(2-¢dTOp-3-MeTancynbdonamunohenmn)- 1 -(nponan-2-wmn)-1H-
MHPa301-4-1i1 | TUPUMHIMH-2 -1 } AMHHO )[TPOTIaH-2-1J1 |[KapOaMHHOBOM KHCIIOTHI;

MeTmwioBblit 3¢up N-[(25)-1-[(4-{3-[2,6-nudTop-3-(nponan-1-cynsponamuno)penn]-1-(nponan-2-ui)-
1 H-ntmpazon-4-ni } mupuMHuIUH-2-1i1)aMHHO |IpONaH-2-1i1 |[KapOaMUHOBOW KHCIIOTHI U

METHIIOBBIH a¢up N-[(25)-1-{[4-(3-{2-bTop-3-[(3,3,3-TpudTopmpomnan)cynbhoramMuao |pernn } - 1-
(mpoman-2-mn)- | H-tupazon-4-wm) mupuMHAIIH-2 -1 |aMIHO } IPOTIaH-2 -1 |[KapOaMHHOBOH KHCIIOTHL.

Bo BTOpOM 00BeKkTe HacTOAIMIET0 M300peTeHNs MpeiaraeTes papMareBTHuecKass KOMIO3UINS, COeprKa-
Imasi COeMHEHHE 110 HACTOALIEMY H300PETEHHIO, B CMECH C OJJHUM MM 00JIe€ IPUTOJHBIX SKCIIUITHEHTOB.

B TperbeM 00BEKTE HACTOSIIETO W300pETEHUS MpeaiaraeTcs Crocod JiedeHus 3a00IeBaHUA KUBOTHBIX,
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TIPH Pa3BUTHU KOTOPHIX WHTHOMPOBAaHUE aKTHBHOCTH KHHA3BI, TIPEXK/IC BCETO aKTUBHOCTH KHHA3Hl B-Raf, moxer
Npe0TBPALATh, MOJABIISATh WIM CHIXKATh MHTEHCHBHOCTD MATOJIOTHH W/WIM CHMIITOMATOJIOTHH 3a00JIeBaHMs,
KOTOPBII 3aK/II0YaeTCs BO BBEICHUH KMBOTHOMY TEPareBTUUECKH 3(PPEKTHBHOTO KOJIMYECTBA COCTUHEHUS IO
HACTOSIIEMY H300pETEHHIO.

B ueTBepTOM 00BEKTE HACTOSIICTO H300PETCHHUS MIPEIaraeTcsl MPUMEHEHHUE COSAMHEHUS TI0 HACTOSIIEMY
HU300pPETEHUIO YIS TIOYYCHUsS JICKAPCTBCHHOTO CPECTBA, MPEIHA3HAUCHHOIO VIS JICUCHHUS 3a00JICBAHUS KH-
BOTHOTO, MPU Pa3BUTHUH KOTOPOTO aKTHMBHOCTh KWHA3bl, MPEXKIC Bcero kuHaswl B-Raf, ocobeHHO MyTaHTHOMN
kuHa3bl B-raf (Hanpumep, VO600OE) BHOCHT BKJIaJl B TATOJIOTHIO W/MIIM CUMIITOMATOJIOTHIO 3a001€BaHMs.

Kpartkoe onucanue gpuryp

Ha geptexe mokazaHo, 4TO HMPUCOCIMHEHUE HU3KOMOJICKYJsIpHOTO MHTHONTOpa MEK MOXeT oOpamarh
nepefady curaana, umHaynupoBaHHoro ERK, poct u TpaHCOpMaInio KIETOK, BRI3BAHHYIO HH3KOMOIEKYIISp-
HBIM HHTHOUTOpOM Raf.

IHoapoOHoe onucanue HACTOSIIETO H300peTeHust

OnpeneneHusl.

Tepmun "pMEK" o603nauaet GocopunupoBanayio kuaasy Mek.

Tepmun "pERK" o603na4aer pochopunrposannyo ERK.

Tepmunsb "neunts", "neuenne" 0003HAYAIOT CrIOCOO OOJIErYEeHHs MIIM CHIDKEHUS] MHTEHCUBHOCTH CHMIITO-
MOB 3200JICBaHUS U/HITU COMYTCTBYIOIIMX CUMIITOMOB.

Jns onpenencHUs Ha3BaHUN COCTUHEHUH IO HACTOSIIEMY H300pPETCHUIO HCIOIH30BATH IPOTPAMMEI
Chemdraw Ultra (Bepcust 10.0) n/umn ChemAxon Name Generator (JChem, Bepcus 5.3.1.0).

Onucanne NpeaInoOYTHTENbHBIX BADUAHTOB OCYLIECTBJIEHHUSI HACTOSIIEr0 H300peTeHUs!

B HacTosmeM n300peTeHun MpemaraloTcs COSTUHEHNS, KOMIIO3UIINK U CIIOCOOBI JICUCHUST CBA3aHHBIX C
KHHAa3aMU 3a00JIeBaHHM, TIPEKIEe Bcero 3a00IeBaHMi, CBA3aHHBIX ¢ KuHa30i B-Raf, HanmpuMep MeTactaTimueckux
MEIIaHOM, COJIMIHBIX OIYyXOJIeH, OIyXOoJiel Mo3Ta, TakuX Kak MynbTudopmHas rianoma (GBM), octperit Mueno-
TeHHBIH Jieiiko3 (AML), pak mpeacTaTenbHOM Kene3bl, pak >KellylKa, ManiuIIpHas KapIuHOMa IUTOBUIHON
JKeJe3bl, KApLUUMHOMA IMYHUKOB HU3KOM CTEIIEHU 3710KaUECTBEHHOCTH U KOJIOPEKTAJIBHBIN PaK.

B ogHOM BapmaHTe OCYIIECTBICHHS COSAWHEHHS II0 HACTOSIIEMY H300PETEHUIO BRIOPAHBI U3 CIEIYIOIINX
COEJIMHEHUH

MeTrmoBef 3dup N-[(25)-1-({4-[3-(3-xnop-5-
Metancynedonamuaodhenun)-1-(nponan-2-un}-1 H-nupazon-4-un]IHpUMUAHH-2-
HJ} aMHHO)Tponan-2-uiI|Kap0aMHHOBON KHCAOTEL MeTHRoBRI 3dup N-[(28)-1-[(4-{3-
[2-dTop-3-(npoman-1-cyastponampaopennn]-1-(nponan-2-un}-1H-nupazon-4-
A} THPHMHALHH-2-H1)aMdHo | IpoTad-2-ui | KapOaMHHOBOH KHCIOTH, METHIIOBEIH 2¢up
N-[(28)-1-({4-[3-(2-bTop-3-MeTancynbpoHamuaodenun)-1-(nponan-2-un)-1 H-mupason-
4-ua]MMPUMHIHHE-2-HN } aMHHO ) ponaH-2-HIjkapOaMHHO 80 KHCIIOTE, METAIOBEIH adHp
N-[(28)-1-[{4-{3-[3-xnop-5-(nmponan-1-cynsdporamuac)pennn]- 1 -(nponaun-2-mwr)-1H-
nupazoi-4-un} IApUMUIHH-2-H JaMHHoIponad-2-Ha|kapdaMHHOBOH KHCIIOTHI,
MeTHoBBIH 3dup N-[(28)-1-[(4-{3-[2,6-mudrop-3-(nponan-l-cynehonaMuno)denun]-1-
(nponau-2-un)- | H-mupason-4-un} napaMAARH-2-11aMHHO I ponan-2-Hn]kapO0aMHHOBOH
KUCJTOTHI, MeTUNOBBIH adup N-[(28)-1-{[4-(3-{2-pTop-3-[(3,3.3-
Tpudropnponan)cyrbpoHaMuno [benun}-1-(aponar-2-um)-1H-nupazon-4-
HIOHPUMHANH-2-1I]aMHHO } nponad-2-un]kapGaMHHOBOH KHCAOTH, MeTHNOBHHA 2dup
N-[(28)-1-({4-[3-(3-xnop-2-MeTaHCYNbpOHAMUIONHPHAKH-4-H T )- ] -(nTponan-2-ua)-1H-
nHpasoa-4-mi]IHPHMHAMH-2-HJ1 ) AMHHO))IPONaH-2-ui]Kap0aMIHOBOH KHCIIOTEL,
MeTraoBbI 3up N-[(28)-1-({4-[3-(3-dTop-2-MeTaHCyAb(DOHAMHEIONHPHANH-4-H1)-1-

{nponau-2-nn)- | H-nupaszon-4-un|THPHMHINH-2-1T } aMHHO ) IpONaH-2-ui)kapbaMAHOBOH
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KHCAOTH, MeTHNOBRIH 3dup N-[(28)-1-({4-]3-(2-x00p-3- 1 aHcyAbhoHaAMHN0-4,5-
audropbesnn)-1-(aponan-2-un)-1H-nupazen-4-nnlonpAaMuanH-2-11} aMHHO )TPOTIAH-2 -
HakapbaMHHOBOM KHCIIOTH, MeTHNOBEIH 3dup N-[(28)-1-({4-[3-(2,4-nudTOp-3-
merancyibboHamuno-dennn)-1-(uponan-2-un)- 1 H-nupazon-4-wi)nApuMUouH-2-

WA} aMHUHO JIponaH-2-uiI|kap0aMUHOBOW KHCITOTH, MeTHUAOREIH 3dup N-[(2S)-1-({4-[1-
(npomau-2-un)-3-(2,4,5-rpudTop-3-Merancyaphonamunodrennn)- 1 H-nupason-4-
HIT|MHPHMMJITH-2-H1} aMHHO)TpONIaK -2-un]kapGaMu HOBOH KHCIIOTE!, METHROBEI 3dHD
N-[(28)-1-({4-[3-(3-meTaucynsdonamuzodennn)-1-(npoman-2-un)- 1 H-napazon-4-

I MHPUMEBANH-2-H] } AMHHO)TPONaH-2-0a]kapGaMia0BOH KHCAOTE], MeTHIOBH 3 Hp
N-[(2S)-1-[(4-{3-[2,4-andTop-3-(nponan-1-cyapdonamu no)permni]-1 -(nponau-2-un)-

| H-nupazon-4-un} nupHMHHH-2-HI)aMHHO | nponan-2 -1t ] kapfaMHHOBOH KHCAOTHI,
MeTHNOBBI adup N-[(28)-1-({4-|3-(3-uHknonponavcyneforaMuno-2,5-audropdennn)-
| -(nponaun-2-ui}-1 H-nupazon-4-un]nupuMEIHH-2 -1 } AMRHO )IPOTIaH-2 -
uA]kapOaMHHOBOH KHCIOTH, MeTUIOBEIH 3up N-{(25)-1-({4-[3-(5-xnop-3-
HHKIonponancyisdoramuno-2-drophennn)-1-(mponan-2-un)-1H-nupazon-4-

W THPHMEIKH-2-HJ1} @aMHHO)IPONAH-2-ua]kapGaMHHOBOH KHCIOTE U MeTHIOBEIH admp
N-[(28)-1-[(4-{3-[5-xnop-2-dTop-3-(nponan-1 -cynudoraruno ypennn]-1-(npoman-2-
un)-1H-nupazon-4-un} urpuMuaHH-2-HI)aMHKC | D ponaH-2-K’i |[kapOaMHHOBON KHCAOTBIL

B npyrom BapuaHTe COCTUHEHHUE IO HACTOSIIEMY H300PETEHUIO BBIOPAHO U3 CICAYIOMINX COCTUHCHUI:
MeTHNORBI 2gup N-[(28)-1-(14-[3-(5-xn0p-2-PpTOP-3-

meTancyarQonamunodenun)-1-(nponau-2-un)-1H-rupazon-4-un|nupumuaua-2-

M} aMHHO ponaH-2-wi]|kapbaMUHOBOR KBCAOTH, MeTH0BLI adup N-[(28)-1-({4-[3-
(2.5-audTop-3-MeTaHcynpdonamMuaopenun)-1-(nponan-2-un)- 1 H-nupazon-4-
WIMHPHMUAHH-2-HJ } AMHHO JIponan-2-ui | KkapGaMUHOBOH KHCIOTE, METHIIOBBIH 2¢up
N-[(28)-1-({4-[3-(5-xnop-2-pT1op-I-MeTarcyNbhoHaMH Ao eHn T )-1-31Us- 1 H-nupaszon-4-
WATHPHMHAKH-2-Ha aMUHO MIponad-2-An]kapbamMuHOBOH KHCIOTH, METHIOBBIH 2dHp
N-[(25)-1-({4-[3-(2-bTop-3-MeTaHcynpdoraMuno-5-MeTr ndernn)-1-(nponan-2-un)-1H-
nHpazoa-4-uAnNAPUMHANH-2-H1 ] aMIHO JIponaH-2-1i]kap SaMHHOBOMN KHCIIOTH,
mMeTunoBbH adup N-[(28)-1-({4-[3~(2-x10p-3-MeTalcyNbOoHAMHAO-5-MeTUundeHnN)-1-
(nponau-2-wi)-1H-nupason-4-wiIHpUMUIHH-2 -0 } aMHHO ) ponad-2-uikapbaMHHOBO
KucnoTH, MeTHaoBE adup N-[(28)-1-({4-[3-(2-xnop-5-pTop-3-
MmertancyashoHaMuaodennn)-1-(nponan-2-un)-1H-nupaszon-4-uanupuMunug-2-

WL} aMWHO JITpoman-2- | KapOaMHHOBOI KUCAOTHI, MeTHNORBIH 3dup N-[(2R)-1-({4-[3-
(5-xnop-2-pTop-3-meTancynbdonamMuaodenn)-1-(mponan-2-un)-1H-nupazon-4-

W |THPHMHAMH-2-11 } aMHHO)IIponad-2-Ha]kapdaMHHOBOH KHCNOTBl H MeTHIOBEIH adup
N-[(28)-1-({4-[3-(2,5-auxnop-3-MeTancynwbodamusodenun)-1-(nponan-2-un)-1H-
MHPa30R-4- N | MIHPHMHARH-2-HII} AMHHO)IPONaH-2-1J1 |kapdaMHHOBOH KACTOTHL.

Hacrosiiee n3o0OpereHHe TakKe BKIFOUACT BCE MPHUIOJHBIC HM30TOIHBIC BAPHAHTHI COCIUHCHUN MO Ha-
CTOSIIIEMY M300PETCHHIO WM HX (hapMaIleBTHYCCKH MPHEMIIEMBIC COU. M30TOMHEIN BapHaHT COCIMHEHUS 10
HACTOSIIEMY U300pPETEHHUIO I €ro (papMareBTUYECKU IprueMiieMasl COJb MPEICTAaBISIET COO0M COeIUMHEHUE, B
KOTOPOM TI0 KpaifHel Mepe OJIH aTOM 3aMEHEH Ha aTOM C TeM e aTOMHBIM HOMEPOM, HO aTOMHasi Macca KOTO-
pPOro OTJIMYAETCS OT PACIpOCTPAHEHHOIO B MpHpoje aTtoma. [IpuMepsl U30TOMOB, KOTOPhIE MOTYT BXOJAWTH B
COCTaB COEIMHEHUIA 10 HACTOSIIEMY U300pPETeHHUIO, U UX (DapMalleBTHUECKH IPHUEMIIEMbIX COJICH, BKIFOUYAIOT, HO
HE OrPaHUYMBASICh TOJIBKO UMM, U30TOIBI BOJOPOAA, YIIIEPO/a, a30Ta U KUCIOPOAa, HATPUMED ’H, *H, ''C, BC,
14C, 15N, 170, 18O, 35 S, lgF, *Clu 'L HekoTtopsie coaeprkanine n30TOIbI BAPUAHTHI COSAMHEHUI 110 HACTOSIIE-
My H300pETeHHIO M X (PapMaleBTHUYESCKU MPUEMIIEMbIX COJICH, HAITPUMED, BKIIOYAIOIINX PAIHOaKTHBHBIN HU30-
Tom, Takoit kak “H mm *C, HCIOJIB3YIOT B HCCIEIOBAHUAX I10 M3YYEHMIO PACIpPEIEICHUS JIEKApCTBEHHBIX
CPEICTB W/WiK cyOcTpara B TKaHsaX. Hampumep, H30TOIbI *Hu MC IPEXJE BCEr0 MOKHO UCIIOJIb30BaTh B CBA3U
C HpOCTblM METOAOM UX HOJ'ly'-IeHl/ISI nu JJ,eTeKTI/lpOBaHI/Iﬂ. B HeKOTOple cnyqaﬂx BKIIFOYCHUEC U30TOIIOB, TAKHUX KaK
’H, moxeT obecrieynBarhb OIIpEICIICHHBIC TEPAIICEBTUYCCKUEC TIPEUMYIIECTBA, 00YCIOBICHHBIE 00Jee BBICOKOU
MeTabOJMYECKOW CTaOMIBHOCTBIO, HAIIPUMED, B CBSI3U C YBEIUYCHHEM IIEPHOAA IMONypaciajga in vivo WiIH cO
CHIDKEHHEM TpeOyemoil 103bl. MI30TONHBIC BapHAHTHI COSAWHEHHUN 110 HACTOSALIEMY M300pPETEHUIO WIH X (ap-

-3-
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MAaleBTHYECKU ITPUEMIIEMbIE COJTM MOXKHO TIOJTy4aTh 110 M3BECTHBIM METOIHMKAM C HCIOJIb30BAHUEM M30TOITHBIX
BapUaHTOB PUTOJHBIX PEATCHTOB.

Hexotopeie narndutops! kuaas3sl Raf, kpome yBenndenns nateHcuBHocTH curHanta MEK u ERK B xirert-
kax B-Raf aukoro Tuma, Taxke HHIyIUPYIOT POCT KJIETOK B JIMHUAX PAKOBBIX KIIETOK, @ TAKXKE TPAaHC(HOPMALIHIO
U pocT GudpobiacToB. B Gonee paHHUX MyOJMKAIMAX HHIYKIIMIO PACIIONIOKECHHBIX HUXKE CUTHAJIBHBIX MyTeH
CBSI3BIBANIM C HAJIMYKEM IeTeb o0parHoH cBsizu Raf. Oxgnako nnaykuuto pMEK n pERK npu 06paboTke nHru-
ouropom Raf MoxxHO HabirOIaTh B TEUSHHWE HECKOJIBKMX MHMHYT JaXe J0 TOr0 KaK PEruCTPUPYETCs BHIUMOE
asienue pochopunupoBanus B-Raf u C-Raf. Mnaykius nepenauu curHana v pocra KJIETOK HOCUT IBYX(a3HbIi
XapakTep, IIp1 3TOM Hu3KHe KoHueHTpauu coenuaenus (0,01-0,1 MkM) BBI3BIBAIOT MaKCHMAaJIbHYIO HHYKIHUIO,
a Oosree BrIcOKHE KOHIEHTpauu coeaunenus (1-10 MkM) BBI3BIBAaIOT MeHee BBIpaXEHHYIO MHIYKIuIo. [1om06-
HBI ABYX(a3HBIN XapaKTep Takke HaOIromaeTcs Ipu OMOXUMIYECKOM aHAlIM3e OYNIIEeHHON knHa3el B-Raf mmm
C-Raf pukoro Twma, 4TO CBHIETENBCTBYET O MEXaHHW3ME, BKIIOYAIONIEM B3aMMOJCHCTBHE IBYX CHI'HAIBHBIX
cyowenunui. bonee toro, nuMepu3sanus kunasel Raf moxer akruBupoBath pMEK He 3a cyer Tpancdochopu-
JTMPOBaHMS MOJEKYN KHHa3bl Raf, a mpeamonoxurtensHo 3a cueT KOH(OpMALMOHHON akTHBanuK KuHasbl. Co-
[JIACHO JTAaHHOW Mozein 00paboTka nHrubuTopoM KuHasel Raf unnynupyer odpazoBanue numepoB B-Raf/C-Raf
B kierkax. bonee Toro, paspymenue A- wim B-Raf B npucyrcrBun kuPHK He ormensier nnaykumio pMEK u
pERK unruburopom Raf, a paspymenue C-Raf nuip He3HauUTENbHO CHIDKAaET MHAYKIHIO. ClelyeT OTMETHTB,
yTo pazpyumienne K-Ras B MyTaHTHbIX kieTkax K-Ras Takke nuIllb HE3HAUUTENIbHO CHMXKAET MHIAYKLHUIO, YTO
MOXET CBUAETEIHCTBOBATH O TOM, YTO YKa3aHHbBIH 3()(eKT HeHampsMylo omocpenoBaH kuHa3od Ras. Takum
00pa3oM, 3T JITaHHBIE TIO3BOJISIOT MIPEAJIOKUTH MOJIEIb, B KOTOPOH WHTHOUTOP, CBSI3aHHBIM ¢ OJTHOM MOJIEKYJIOH
Raf, BpI3bIBaeT AuMepu3anyio ¥ KOH(GOPMAIMOHHYIO aKTHBALMIO KOMIIOHeHTa Raf B kauecTBe qumepa. [laHHbIiI
(haxT MOKET OOBACHATH MPUUMHY TOTO, YTO KMHA3a Raf nukoro Twma m MyTaHTHbBIE omyxonu Ras HedyBCTBH-
TENIBHBI K CEIIEKTUBHBIM MHTHONTOpaM KrHa3 Raf 1 MOTyT Takke BHOCHTH 3HAYUTENIbHBIN BKJIAJl B TOKCHYHOCTB,
MOCKOJIbKY MHIYKIMSI CHIIBHOTO MUTOTEHHOT'O CHTHAaJIa MOKET ITPUBOJUTH K THIIEPIposH(epaiin HOpManbHBIX
TkaHell. [loHnManue MexaHnm3Ma HHAYKIUH HHruoutopa Raf Moxer criocobcTBOBAaTH CO3MaHIIO HHTHOUTOPOB C
yJIy4IICHHBIMH CBOWCTBAMH.

Jo6asnenune naruéuropa MEK B komOnHamu ¢ narndbutopom Raf npuBoaut k 3HaunTEI5HOMY TIOJABIIE-
Huto nepefayu curdana EELK U cOOTBETCTBEHHO K CHIKECHHUIO mposudepanuy u tTpanchopmanuu kietok. [To-
CKOJIbKY JieueHne UHruouropomM MEK B 0TIE€IbHOCTH XapaKTepHU3yeTcsi TOKCHYHOCTBIO, YTO MPUBOJIMIO K Orpa-
HUYCHHIO JT03bl B KIIMHUYECKUX UCIBITAHUAX, IPUMEHEHHE KoMOuHauu naruouropa Raf u MEK moxer cro-
cobcTBoBaTh paspaboTke 6osee 3h(PeKTHBHOTO criocoda JedeHus.

B HacrosmieM m300peTeHHH TakKe Mpeiararorcss KoMOuHanuu MHruonTopoB B-Raf, packpsiTeie B naH-
HOM OITMCaHHH, C APYTUMH areHTaMu. [Ipexe Bcero B HacTOAIIEM H300pETEHUHN MPEAIaraloTcsi KOMOWHALNH C
uarnouropamu MEK1/2. Ha geprexe mokazano, 4ro nobaBieHne HU3KOMONIEKysspHoro uaruonropa MEK mo-
xeT obpamarte nepenadyy ERK-maaynupoBaHHOTO crurHana, pocT U TpaHC(OpMaNnIo KJIETOK, BHI3BAHHBIC HU3-
KOMOJIEKYJIsIpHBIM nHTHOUTOpOoM Raf. Hanmpumep, coennuerne 9 o HacTosmeMy n300peTeHuto, a uMeHHo ((S)-
metwioBblit  3pup  1-(4-(3-(5-xs0p-2-Prop-3-(MeTuincynbponamuno)hermn)- 1-uzonponui- 1 H-nupazon-4-
WIT)TAPUMHTUH-2-UJIAMUHO )ITPOTaH-2-nIKapOaMUHOBOW KHCJIOTHI MOYKET BBI3bIBATh MHIYKIUIO MTpOSUdepaun
KJIETOK, KOTOPYIO MOKHO Ha6J'IIOZ[aTI) B BUJC OTPULIATCIIBHOTO I/IHFI/I6I/lpOBaHI/Iﬂ Ha 4C€PTEKE 110 JaHHBIM aHaJIu3a
Cell Titer Glo ¢ ucnonb3oBanuem kiietok SW620. Ha ocu Y nokazaHo oTpHLATEIbHOE U ITOJIOKHUTEILHOE HHTU-
6upoBanue. Kaxaplii 3KCIEpHUMEHT NMPOBOAMIN C MCIOIb30BaHUEM 9 cepuitHbix paseaeHui ot 10 mo 0,002
MKM. Coenunenne Al (N-(4-metmn-3-(1-(6-(4-meTunnunepasus- 1 -uaaMuHO ) TUpUMHANH-4-101)- 1 H-umnnazoun-
2-nnamuHO)pennn)-3-(TpudTopMeTHi)0eH3aM1]) HCHOIb30BaIM B KauecTBe KOHTpous, A3 o003Ha4aeT MHIHU-
ourop MEK (PD0325901). Coemunenune 9 TecTupoBaiu B OTCYTCTBUU U B pucyTctBuu 1, 0,1 u 0,01 MxM uH-
rubutopa MEK - A3.

dapmakoorus ¥ IpUMEHEHHE.

CoenuHEHHS 110 HACTOSIIEMY M300PETEHHIO MOIYIUPYIOT aKTHBHOCTh KMHA3 U, TAKMUM 00pa3oM, UX MOX-
HO HCIIONIB30BaTh JUIA JICUCHUs 3a00JI€BaHUN MM HApYILIEHHH, IPH KOTOPBIX HAOMIOIAIOTCSI OIOCPEIOBAHHbIC
KMHA3aMH MaTOJIOTHUs W/WIIM CHUMIITOMATONIOTHs 3a0oneBaHus. [IpumMepsl KnHa3, akTHBHOCTh KOTOPBIX MHIMOU-
PYIOT COCOMHEHUSI ¥ KOMIIO3ULINH, ONUCAHBI B JAHHOM KOHTEKCTE, M Ul KOTOPBIX NPUMEHHMBI ONMCAHHBIC B
JTAHHOM KOHTEKCTE CIIOCcOOBI, BKIIIOUAIOT, HO HE OIPaHUYMBAsICh TOJILKO MMH, KnHa3y B-Raf, Bkiodas Mmyrant-
Hble opmbl krHa3b! B-Raf.

[Tyte muroren-aktuBupoBaHHOH kuHa3el (MAPK) omocpenyer akTHBHOCTH HEKOTOPBIX MOJIEKYJI-
3¢ PeKTOpOB, KOTOPHIE KOOPIUHUPYIOT U KOHTPOJIHMPYIOT Nposn(epannio, BBhKHBaeMOCTb, MU dhepeHnnannio u
MHTpaIuio Ki1eTok. CTUMYIISLUS KJIETOK, Harpumep, (hakTopamMu pocTa, UTOKMHAMHU HJIM TOPMOHAMH TIPHUBOIUT
K TOMY, 9TO MEMOpaHHO-acCOIMUpOBaHHAasA B mia3Me Ras csspBaercsa ¢ [ T® u Takum 00pa3oM aKTHBHPYET
nputok Raf. YkazanHoe B3auMOAeWCTBHE MOBHINIACT aKTUBHOCTH KWHA3HI Raf, 9To mpuBoauT k mpssmomy ¢oc-
tdopumupoBannmro MAPK/ERK (MEK), u, B cBOIO odepens, IpOHCXOAuT (PochOpITHpOBaHIE MEKKICTOTHBIX
curHamaBucumbix knHa3 (ERK). AxtuBupoBanaeie ERK 3atem ¢ochoprummpyror MHOXKECTBO 3¢ (HEKTOPOB,
HalpuMep KuHa3bl, Gocgarassl, HakTOpbl TPAHCKPHUIILIKMY U Oenku murockenera. TakuM o0pa3oM, CUTHATIBHBIH
myTh Ras-Raf-MEK-ERK mnepenaer curHaisl 0T HOBEPXHOCTHBIX PELIENTOPOB KIETOK K SIPaM M UTPAET BAXKHYIO
poJIb, HaNPUMeEp, B NpoJidepaly U BBDKUBAHWY KJIETOK. Peryisinus yka3aHHOTO CUTHAJIBHOTO KacKaza J0IoJI-
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HUTETHHO YCHIIMBACTCS MPH ACUCTBUN MHOXecTBa n3o¢popM kuHa3 Ras (Bkmouas K-Ras, N-Ras u H-Ras), Raf
(A-Raf, B-Raf, C-Raf/Raf-1), MEK (MEK-1 u MEK-2) u ERK (ERK-1 u ERK-2). Tak xax B 10-20% BumoB
paka JeJoBeKa HaOIIOJAIOTCS OHKOTEHHBIE MyTallMd Ras W Ipu MHOTHMX BHIAX paka 4elOBeKa aKTUBHPOBAHBI
penenTops! pakropa pocTa, JAHHBIH MyTh ABISIETCS UACAIBHON MUIIEHBIO IS BO3ICHCTBHS.

WckmrouutenpHas POJIb U NOJIOKCHUEC KMHA3bI Raf BO MHOTHX CUT'HAJIBHBIX MYTAX 6bIJ'Ia YCTaHOBJICHA B UC-
CJIC/IOBaHUSIX C UCIIOJIb30BAHUEM Pa3PETYJIMPOBAHHBIX M JOMUHAHTHBIX MHIMOMPYIOIIMX MyTaHTHBIX kuHa3 Raf
B KJICTKAX MIJICKOIIMTAOOINX, 4 TAKXKC B UCCICI0BAHUAX C MCIIOJB30BAHNECM MHOXKCCTBA Mo;[eneﬁ oT 6I/IOXI/IMI/I-
YEeCKHUX M TeHHBIX METOAMK JI0 MOJICJIBHBIX OpraHu3MoB. PaHee OCHOBHOE BHUMaHHE ITPH UCCIIEJOBAaHUAX KUHA-
3p1 Raf ObUIO HampaBieHO Ha ee MCHOJNBb30BaHME B KayecTBE NMPOTHBOOITYXOJIEBOW MUILIEHH, & HMEHHO Ha ee
(YHKIMIO B Ka4eCTBE PACIOJIOKEHHOTO BbIle 3¢ dexropa Ras. OnHako mociae e TaHHBIE TO3BOJISIIOT Tpe-
noJararb, 4To KuHa3a Raf MokeT urparh 3HauMTENBHYIO pOJib B ()OPMHPOBAHMHM HEKOTOPBIX OITyXOJIEH, mpH
9TOM He TpeOyeTcsi MPUCYTCTBHE OHKOTeHHOTO ayuens Ras. [pexne Bcero akruBarus amieneii B-Raf u N-Ras
Ob11a BoIsIBIICHA B ~70% citydaes MenaHoM, B 40% ciydaeB ManmmuIIpHONH COCOYKOBOH KapuHOMSIL, B 30% ciy-
4yaeB KapIHOMBI SIMYHUKOB HU3KOW CTENEHH 370KaueCTBEHHOCTH U B 10% ciryuaeB KOIOPEKTAJIBHOTO PaKa.
Mytauun K-Ras Habmogarorcst mpubnusurensao B 90% citydaeB paka MOMKETyAOYHOH kene3bl. MHOrue My-
taruu B-Raf Obuté BBISIBIICHBI B JIOMEHE KHHA3bI C OJHOW amuHOKHCIOTHOW 3amenoin (V600E), koropsie co-
CTaBJISIOT 10 KpaiiHeit mepe 80%. Mytanthbie 6enku B-Raf aktusupyror nyts Raf-MEK-ERK n160 yepes no-
BBILIEHHYIO akTUBHOCTH KiHa3bl MEK, mn6o yepes akrupamuio C-Raf.

Takum oOpazoM, pa3paboTka HHrHOMTOPOB KMHa3bl B-Raf oTkppiBaeT HOBBIE TEepaneBTUYECKHE BO3MOX-
HOCTH JUISL JICYUEHHsI MHOXKECTBA BHJIOB paKa 4eJoBeKa, IPEXk/IE BCEro METaCTa3upPyIOUIUX MEJIAHOM, COJIMIHBIX
OITyXOJIeH, OIyxoJjel Mo3ra, Takix Kak MyiabTudopmHast ramoma (GBM), octpelit MuenoreHssii eiikos (AML),
paK JIETKnX, NanwiIsIpHas KapIuHOMa IIUTOBUAHON XKeJe3bl, KAPIUHOMA SIMYHUKOB C HU3KOW CTETIEHBIO 3JI0Ka-
YECTBEHHOCTH M KOJOPEKTAJIbHBIA pak. B mureparype ommcaHo, 4TO HEKOTOpbIE MHIMOMTOPHI KMHa3bl Raf xa-
pakTepu3yroTcst 3 EeKTUBHOCTHIO IPH HHIHOMPOBAHUH HPOIH(epay OMyXoJIeBbIX KIETOK MO JaHHBIM aHaJIH-
3a in vitro w/mwim in vivo (cMm., Hanpumep, mateHtel US6391636, US6358932, US6037136, US5717100,
US6458813, US6204467 u US6268391). B npyrux mateHTax M 3asBKax MPEIIaraeTcs NCIOJIb30BaHHE HHTHOH-
TopoB KnHa3bl Raf mis medyenus neiikosza (cM., Hampumep, nateHTtel US6268391, US6204467, US6756410 u
US6281 193 u oto3Bannsle 3aaBku US20020137774 u US20010006975) nnu 11 IedeHUs paka MOJIOYHOI ske-
ne3sl (cM., Hanpumep, nareHTsl US6358932. US5717100, US6458813, US6268391, US6204467 u US6911446).
le/IBeZleHH]:le JaHHBbIC CBUIACTCIILCTBYIOT O TOM, YTO l/IHFI/l6l/ITOp])I KWHa3bl Raf MOT'YT 3HAYUTCJIbHO IMOJABJIATH
cUrHaJIbHBIN myTh MAPK, 4TO IPUBOANT K 3HAUUTENBHOMY yMeHbLIeHHIO ormyxoiel B-Raf (V600E).

CoenuHEHHsI TI0 HACTOSILIEMY H300PETEHHUIO IMOJABISIOT KJIETOYHBIE IPOLECCHl, B KOTOPBIX NMPHHHMAET
yuactue kuHa3a B-Raf, 3a cuer Gi10KMpOBKYM CHTHAJIBHOTO KacKaja B 3THX PAKOBBIX KJIETKaX U B KOHEYHOM HTO-
re MPONCXOIUT HHIAYKIHS CTa3a M/MIH THOENb KIETOK.

B cBsi3u ¢ 3TUM B HacTosIIEM HM300PETEHMH TAKXKe MpeuIaraerTcs crocod MPOQHIAKTUKH MIIH JICYECHHS
KapLUHOMBI JIETKUX, PaKa MpeJICTaTeIbHON KeJe3bl, paKa KelyaKa, paka MOIKeIyI04YHOMN JKene3bl, KapIHHOMBI
MOYEBOTO ITy3bIpsl, paka 00OJOYHON KHIIKHM, MUCIOWAHBIX HAPYHICHHH, paKa IPelCTaTeIbHON >KeNe3bl, paKa
IIATOBUIHOMN JKEIIE3bl, MEIAHOMBI, aIEHOM U KAPIIMHOM SIMYHUKOB, IJ1a3, MIEYEHH, JKEIIHBIX IPOTOKOB M HEPB-
HOM cucteMbl. bojee Toro, B HacTOsIEM U300PETEHUN TAKXKE MPEIaraeTcsi cnocod npoQuiIakTHKK WK Jiede-
HUS JIIOOBIX 3a00JIeBaHUI MJIM HApYyLICHUH, IEPEUNCICHHBIX BBIIIE, Y CYOBEKTa, HY)KJAIOLIETOCs B TAKOM Jieue-
HHH, KOTOPBII 3aKIII0YaeTCsl BO BBEACHHH YKa3aHHOMY CYOBEKTY TepaneBTHYECKH d((EKTHBHOTO KOJIMYECTBA
COEIMHEHUS 110 HacTosIeMy n3o0pereHuto (cM. nanee paszaen CriocoObl BBeJEHUS U (apMalleBTUUECKHE KOM-
nosunyn). [1pu mo0oM yka3aHHOM BEILIE IPUMEHEHNH, TpeOyeMast 1032 M3MEHSETCs B 3aBUCHMOCTH OT criocoda
BBE/ICHHS, KOHKPETHOTO COCTOSHHS, ITOJJIEKAILETO JISYEHHI0, ¥ TpeOyemoro 3 dexTa.

Cnoco0bl BBeieHHs M apMalieBTHYECKHE KOMIIO3HIIMH

B 0CHOBHOM cOEQMHEHHMS 110 HACTOSIIEMY M300PETEHHIO BBOIST B TEPANEBTUUECKH 3(P(PEKTUBHBIX KOJIHU-
YecTBax JIIOObIM U3BECTHBIM B JAHHOI 00JIaCTH TEXHUKHU MPUTOAHBIM CIIOCOOOM, OTIETIHHO WM B KOMOWHAIINH C
OJJHUM WM OoJiee TepaneBTUYECKUMHU areHTaMu. TepaneBTraecku 3G (HeKTHBHOE KOIMYECTBO MOXKET H3MEHSATh-
sl B IIMPOKUX MpeiesiaX B 3aBUCHMOCTH OT TSDKECTH 3a00JI€BaHMs, BO3PAcTa U COCTOSHUSI 37J0pPOBbsI CyOBEKTa,
3 (EeKTUBHOCTH UCHONB3YyEeMOr0 COSANHEHHS U IPYruX (akTOpoB. B OCHOBHOM yIOBIETBOPHUTEIBHBIE PE3YIlb-
TaThl OBUIM MOJYYEHBI IPH CUCTEMHOM BBEICHUH B CyTOYHBIX J03ax oT npubmmsutensHo 0,03 no 30 Mr/kr mac-
ChbI TCJIA. le/IFOZlHaH CyTO4YHad 103a IJid KPYIHBIX MJICKOIMUTAIOINX, HAIIPUMED Y€JIO0BCKA, COCTABIIACT OT IpHU-
6msurensHo 0,5 o npubimmsutensHo 2000 Mr, pu 3TOM /103y BBOAAT CTaHJAPTHBIM CIIOCOOOM, HalpuMep, B
BUJIE Pa3JIENICHHBIX /103 JI0 YEThIPEX pa3 B CYTKH WJIH B ()OPME C 3aMe/IEHHBIM BBICBOOOXKIEHUEM. [IpuroHble
CTaHAapTHbIE JIEKapCTBEHHbIE (GOPMBI 111 IEPOPATBHOTO BBEACHHS coJiep kaT npuomm3nTensHo oT 1 1o 500 mr
AKTHBHOTO MHTPEIUCHTA.

CoenuHEHHS 10 HACTOSIIEMY M300PETEHHIO MOKHO BBOJIUTH B BUJIE (hapMaIieBTHUECKIX KOMIIO3UIINH JTIO-
OBIM CTaHIAPTHBIM CIIOCOOOM, TIPEXKIIE BCETO YHTEPAIHHBIM CIIOCOOOM, HAIIPHMEp epOopaisHo, B (hopme Tadie-
TOK WJIM KaIlCyJl, WIH ITapeHTepaIbHbBIM CII0CO00M, HampuMep B GopMe pacTBOPOB WIIM CYCIICH3UI AJISI MHBEK-
LI1H, MECTHBIM CIIOCOOOM, HanpuMep B (hOpMe JIOCHOHOB, TeNIeH, Ma3el WM KPEMOB, a TAKKE Ha3aJIbHBIM CIIOCO-
60oM miu B BUZE cynno3utopueB. PapManeBTUUECKHE KOMIIO3UIINH, COAEPKAILINE COCAUHEHNE MO HACTOSIIEMY
n300peTeHNo B CBOOOIHON (opMe min B Buze (hapMaleBTUIECKH TPUEMIIEMOH COJIM, B CMECH I10 KpaiiHel Mepe
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¢ OHUM (hapManeBTHYECKN MIPUEMIIEMBIM HOCHTENIEM WIIM Pa30aBUTENEM, MOXHO IOJTydaTh N3BECTHBIM CIOCO-
60M C HCIOIB30BaHUEM CMELIMBAHMSA, IPAaHYSALNK MM HaHECCHUS NMOKpeITHs. Hampumep, nepopanabHbie KOM-
MO3UINY NPEACTABISIIOT CO00I TabIETKN MM JKEIAaTHHOBBIE KarlCyJIbl, COIEPKAINE aKTUBHBII MHIPEIUEHT B
cMmecH (a) ¢ pazdaBUTENSIMH, HAPUMEP JAKTO30M, TEKCTPO30i, caxapo30i, MAaHHUTOM, COPOUTOM, IEJITIOI0301
W/UaK TIMIKMHOM, (b) CO CKONB3SIIMMH BEIIECTBAMH, HAIPUMEP AMOKCHUAOM KPEMHHUS, TAJIbKOM, CTEaPHHOBOM
KUCIIOTOW, €€ MarHMeBOH MM KaJbI[MEBOH COJIbIO M/MIIM NOJIMATUIICHIJINKOIb, B CIy4ae TabJETOK TaKKe B CMe-
cH (C) co CBSZYIOLIUMH, HAPUMED ATIOMOCHIIMKATOM MarHus, KpaxMalbHOM MacTOH, )KEIaTUHOM, TParakaHTOM,
METWIILEIUTION0301, HATPUEBOH COJIBIO KapOOKCHMETHIILIEILUTIONO03bl W/ TIOJIMBUHWIIITUPPOIIMIOHOM, TIPH He-
obxomumoctd B cMecu (d) ¢ JE3MHTErpUpPYIONIMMHU areHTaMu, HallpuMep KpaxMalaMH, arapoM, ajJbI'MHOBOM
KUCIJIOTOW WJIM €€ HATPHEBOW COJIBIO WM LIMITYYMMH CMECSMH H/WIN B cMecH (€) ¢ abcopOeHTaMu, KpacHuTes-
MH, apOMaTH3aTOpaMH M TOJACIACTUTEISIMU. KOMIIO3HINHK JUT MHBEKIUH TPEICTABIAIOT CO00 BOIHBIE H30TO-
HHYECKHE PAacTBOPHI WM CYCHECH3UH, & CYMIIO3UTOPHN MOXKHO HONydYaTh M3 3MYJIbCUI MM CYCIIEH3UH XHPOB.
KoMIo3uiyy Mo>XHO CTEpHIM30BaTh H/UIM JOOABIIATE B HUX aAbIOBAHTHI, TAKUE KaK KOHCEPBAHTHI, CTabKIIM3a-
TOPBI, CMAaUUBAIOIINE MM SMYJIbIUPYIOIIUE ar€HThI, yCKOPUTENIN PACTBOPEHNUS, COJIH VISl PETyIISIIUU OCMOTHYE-
cKoro jaByieHus: u/unu OydepHsle BemecTBa. bonee Toro, KOMIO3MLIUK TaKKe MOTYT COJAEp)KaTh APYTHE Tepa-
NeBTUYECKH LIEHHBIE BellecTBa. Hanpumep, coeimHeHust 1o HacTosIeMy H300pETEeHHIO MOXKHO T1epepadaThiBaTh
B IPEABAPUTEIIbHBIA KOHLIEHTPAT B BUJIE MHKpPOAMYJibcuu. COEAMHEHUS 10 HACTOSILEMY M300pPETEHHIO MOJIy-
4aloT B KoHIeHTpauuu 40 Mr/mi B coctaBe cMmecH, cogepikaiueit 56% 191400, 29% npoxykra Cremophor EL u
15% onenHoBOM KHCHOTH. CHavYaa MOIYyYar0T CMECh, HE COJIEPKAIIYI0 COSIMHCHUE M0 HACTOSAIIEMY H300peTe-
HUIO, TIPH MHTEHCHBHOM II€peMENINBaHuN (Ha Memayike Vortex)/BCTpsSXUBaHNH. 3aTeM H00aBISIOT COeINHEHUE
10 HACTOSIIEMY U300PETEHHIO M ISl INCIIEPTHPOBAHMS OPOIIKA B HOCHTEINIE CMECh 00pabaThIBAIOT yIIbTPa3By-
KOM. 3aTeM CMeCh HarpeBaroT Ha BOAsHON OaHe npu nepememnBanuy rnpu 80°C B TeueHHe MPUOIU3UTENBHO |
Y, TIPH 3TOM CMeCh 00pabaThIBaIOT yJIbTPa3ByKoM Kaxkable 15 muH. [losrydeHHast cMech siBisieTcs pU3NYECKH U
xumudecku ctabminpHoM pu KT B TeueHne npubnmsurensHo 1 Henenu.

[TpuronmHele cocTaBbl I YPECKOKHOTO BBEACHUS BKIIOYAIOT 3()(HEKTHBHOE KOJIMUYECTBO COSANHEHUS IO
HacTosIIeMy U300peTeHHIo U HocuTenb. Hocurens MoxeT BKIIIoUaTh abcopOupyemble hapMaKoIOrHIeCKH MpHU-
eMJIEMbIE PaCTBOPHUTENN IJIsl MOBBILIICHUS] IPOHUIIAEMOCTH 4Yepe3 KOy OpraHu3Ma-xo3suHa. Hampumep, upe-
CKOXXHBIE COCTaBBbI MOJYYalOT B BUAE MOBS30K, COAEPIKAIINX 3aIIUTHBIA CIIOH, pe3epByap ¢ COCOUHEHHEM HE
00s13aTEbHO B CMECH C HOCHUTEJSIMU, HEOOsI3aTeNIbHO CIIOH, KOHTPOJIUPYIONIMH CKOPOCTh BBHICBOOOMKICHHUS ISt
JIOCTaBKH COEIMHEHHSI Ha KOXKY CYyOBEeKTa C KOHTPOJUPYEMOH U MPEIBApUTENHHO ONPEIEIEHHOH CKOPOCTHIO B
TeueHHe JUTUTEIBHOTO MEpUO/a BPEMEHH, a TAaK)Ke YCTPOMCTBO JUIsl 3aKpEIIeHHs YCTPOMUCTBA Ha KOXe. MOXKHO
TaK)Ke MCII0JIb30BaTh MaTPUUHbIE YPECKOXKHbBIE cOCTaBbl. [IpUroHbIe 111 MECTHOTO BBEICHUS COCTABBI, HAIIPH-
Mep, B IJIa3a WIK Ha KOXY, IPEANOYTUTENIHHO TIPEJICTABISIOT COO0M BOJHBIE pACTBOPHI, Ma3H, KPEMBbI WIIH TeJIH,
W3BECTHBIC B JaHHOI 00JIACTH TEXHUKH. YKa3aHHBIE COCTABBI MOTYT COZIEPKaTh CONIOOMIN3ATOPBI, TOBBIIIAIO-
e TOHUYHOCTD areHThl, Oy(hepHbIe BEIIECTBA M KOHCEPBAHTHI.

CoenvHEHHS TI0 HACTOSAIIEMY H300PETEHHIO MOXXHO BBOAWTE B TePaeBTUICCKA d(H(HEKTUBHBIX KOJIUIECT-
BaX B KOMOHMHAITUH C OJHUM WM OoJiee TepaleBTHUECKUX areHToB ((hapMareBTrnyeckie KomOnHanuu). Hampu-
Mep, CHHEpPreTn4ecKui 3pPeKkT MOKHO HaOJIIOAATh NMPU BBEACHUU B CMECH C IPYTUMHU MPOTHBOOITYXOJIEBBIMU
WM aHTUNPOIH(EpaTUBHEIMY areHTaMH, TAKUMH KaK HHTHOUTOPBI MUTO034, aJKWINPYIOIIUE areHThl, aHTUMETa-
OONHUTHI, MHTEPKAIUPYIOIIHE aHTHOMOTHKH, MHIHOUTOPHI (PaKTOpOB pOCTa, MHTMOUTOPH! KJIETOYHOTO IMKIIA,
(hepMeHTBI, HHTHOUTOPBI TONOKW30MEepa3bl, MOAU(PHUKATOPBI OHMOIOTMISCKON OTBETHOM peakIiMy, aHTUTEIA, [IATO-
TOKCHUHBI, aHTUTOPMOHBI, aHTUAHAPOI'CHBI, MPCIATCTBYIOINE PA3BUTUIO KPOBEHOCHBIX COCYJIOB ar€HTbl, UHI'H-
OUTOPBI KMHA3, HHIMOUTOP MAaH-KMHA3BI WM HHTHOUTOP (hakTopa pocTa.

CoenuHEHHs 110 HACTOSILEMY M300PETEHHIO MOKHO BBOJIUTDH B T€PANEBTUYECKH 3(P(HEKTHUBHBIX KOJIMYECT-
Bax B KOMOMHAIMM C OJHUM WX 0oJiee IPUTOHBIX SKCIMIHEHTOB, KOTOPBIE BHIOPaHBI U3 TPYHIIBI, BKJIIOYAIO-
med KyKypy3HbIH KpaxMmall, KapTo(enbHbIH KpaxMall, KpaxMall U3 TalHOKH, KpaxMaJbHYIO IaCTy, IpeiBapu-
TEJIFHO >KEJIATHHU3MPOBAHHBIA KpaxMal, caxapa, *KeJaTHH, IPUPOJHbIE KaMeIH, CHHTETHIECKHE KaMeIH, allb-
THHAT HATpPUs, allbTUHOBYIO KHCJIOTY, TParakaHT, TyapoBYIO KaMeab, LEIUTION03Y, STHILEIIIION03Y, aleTar ell-
JIFOJIO3bI, KAJIBIEBYIO COMNb KapOOKCHMETHIILIEIUTION03bl, HATPUEBYIO COIb KapOOKCUMETHIILEIIIIONO03bI, METHII-
LEIUTI0NI03Y, THAPOKCUIIPONIIMETHIILEIUTIONO03Y, MUKPOKPHCTAIUINYECKYIO LENII0N03Yy, ATFOMOCHINKAT MarHus,
MOJIMBUHHWIINIUPPONIUIOH, TallbK, KAPOOHAT KaJbLUs, IIOPOLUIKOOOPA3HYIO LEIUTI0I03Y, JEKCTPaHbl, KAOINH, MaH-
HHT, KDEMHHEBYIO KUCIIOTY, COPOUT, arap-arap, kapOoHaT HaTpusi, HATPUEBYIO COJIb KPOCKAPMEJIO3bl, KPOCHO-
BUIOH, MOJIAKPUIIMH KaJiusa, HATPUEBYIO COJIb IIMKOJIATA Kpaxmalia, TJIMHbI, CT€apaT HATpUsd, CTC€apaT KaJlblius,
cTeapaT MarHusi, CTeapHMHOBYIO KHCIIOTY, MHHEPAJILHOE MAacIIo, JIETKO€ MHUHEPaIbHOE Macilo, IIULEPHH, COPOHT,
MaHHUT, HOJIMATWICHIIIMKOIIb, ITPOYUE TIIMKOJH, JIAYPHICYIb(AT HATPHUs, THIPUPOBAHHOE PACTUTEIBHOE MacJIo,
apaxucoBOE Macio, XJIOMKOBOE MacJo, MOJCOJIHEYHOE Macilo, KYH)KyTHOE Macio, OJMBKOBOE Maclo, KyKypys3-
HOE MacJio, COeBOE Macylo, cTeapar LIMHKa, 0JeaT HaTpus, STHIIOoNeaT, dTWIIaypar, AMOKCHI KPEMHHUS ¥ UX KOM-
OMHALINH.

B omHOM BapmaHTe OCYIIECTBICHHUS HACTOSIIETO H300peTeHUs mpemiaraercs crmocod no m.12 u 13 dop-
MYJIbl M300pETEHNS, TOTOJHUTENBHO BKIIIOYAOMINI BBEICHNE CYOBEKTY JOMOIHUTEIBHOTO TEPAIeBTHYECKOTO
areHTa. JlOMOJHUTENBHBIN TepaneBTUYECKUIl areHT BKJIIOYAeT MPOTHUBOOIYXOJIEBOE JICKAPCTBEHHOE CPENCTBO,
00e300m1BaroIIee CPEICTBO, MPOTHBOPBOTHOE CPEACTBO, AHTHIENPECCAHT U NPOTHBOBOCIAIUTEIbHBIH arcHT.
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Kpome Toro nOMOIHMTENBHBINH TEpaleBTUUECKUN areHT BKIIOYAET pa3iIW4Hble MHTHOMTOpHI KuHa3bl Raf mm
naruoutopel MEK, mTOR, HSP90, AKT, PI3K, CDK9, PAK, nporennkunassl C, kuHa3zsl MAP, kuHa3bl
MAPK wmn ERK, u ero BBOZST cyOBEKTY OTHOBPEMEHHO C COETUHEHNEM 10 HACTOSIIEMY H300PETEHUIO.

Hampumep, no6asienne narnouropa kuHazsl MEK B komOMHanmy ¢ MHruOuTopoM KuHasel Raf mpuBoaut
K CYIIECTBEHHOMY MHIrHOMpoBaHMIO nepenaun curHaia ERK u cooTBeTCTBEHHO CHMXKAET Mposudepanuio u
TpaHchopmalmoo KiIeToK. Tak kak yiedeHne uHruoutopoM MEK B OTIeIbHOCTH MPUBOAUT K TOKCHYHOCTH, OT-
paHuuMBaOLIeH 103y B KIMHUYECKOH NMpakTHKe, koMOuHauus nuaruoutopa Raf ¢ uarnéuropom MEK npencras-
asiet coboit 6onee addexTuBHy0 crparteruto nedenus. [Ipumepamu unru6uropoB MEK sisttores AS703026
(EMD Serono), MSC1936369B (EMD Serono), GSK1120212 (GlaxoSmithKline), AZD6244 (Memorial Sloan-
Kettering Cancer Center), PD-0325901 (Pfizer), ARRY-438162 (Array BioPharma), RIDEA119 (Ardea Biosci-
ences Inc.), GDC0941 (Genentech), GDC0973 (Genentech), TAK-733 (Millennium Pharmaceuticals Inc.),
RO5126766 (Hoffmann-La Roche) u XL-518 (Exelixis).

B npyrom BapuaHTe ImpeararoTcsi KOMOMHALMK U CIIOCOOBI JIGYEHHUS paKa, BKIIIOYAIOLINe BBEACHHE Tepa-
NEeBTHYECKH 3(P(EKTUBHOTO KOJIMYECTBA COSANHEHHMs, KaK OIMCaHO B paszesie Kparkoe M3I0KeHHe CYIIHOCTH
HaCTOosIIEero n3ooperenus, (nurnourop Raf) u mo kpaitHelr Mepe 0qHOTO HHIHOMTOPa IMpoTeHHKUHA3sl MEK.

Ecu COCIMHCHUSA T10 HaCTOAIIEMY I/I306peTeHI/IIO BBOJAT B KOM6I/IHaHI/lI/l C JApYyruMu JICKapCTBECHHBIMHA
cpeacTtBaMu, TO J03bl OJHOBPEMCHHO BBOJUMBIX JICKAPCTBCHHBIX CPEACTB U3MECHAIKOTCA B 3aBUCUMOCTHU OT THUIIA
COBMECTHO BBOJIMMOTO JIEKAPCTBEHHOT'0 CPENICTBA, KOHKPETHOT'O JIEKAPCTBEHHOI'O CPEACTBA, COCTOSHUS, MOJ|Ie-
JKAIIero JICYSHHIO, U T.I1.

B HacrosmieM m300peTeHMH TaKKe IMpeyiararorcst (papMmaneBTHYecKHe KOMOMHAIMK, Hanpumep Habop,
coJieprKaliii (a) TepBbIi areHT, KOTOPbIH HpeACTaBiseT coOol COelMHEHHE 0 HACTOSIIEMY H300pETeHHIO,
PacKpbITOe B JAHHOM OMFCAaHUH, B CBOOOIHOM (opme miHu B hopMme papMarieBTHIeCKH mpuemiieMoit conn u (b)
0 KpaifHel Mepe OIWH IOTIONHUTENBHBIN areHT. Habop MOKeT BKIIF0OYaTh HHCTPYKIUIO IO IPUMEHEHUIO.

Tepmun "coBMecTHOE BBeIeHHE'", CTIONF30BAaHHEIN B JAHHOM OIMCaHWU, 0003HAYAeT BBEIICHHE BHIOpaH-
HBIX TE€PANEBTUYECKUX areHTOB OJHOMY MAalMEHTy M BKIIOYAET KypChl JEUCHUs, COTIIACHO KOTOPBIM areHThI He
00513aTENBbHO BBOJST OJMHAKOBBIM CIIOCOOOM MM B OJHO U TO K€ BPEMSL.

Tepmun "dapmaneBriueckas KOMOHHAIMA", UCTIOIB30BAHHBIN B JAHHOM OIUCAHHH, 0003HAYAET MPOIYKT,
HOﬂy‘leHHblﬁ Ipyu CMCIIMBAHUN WUJINA KOM6I/IHI/lpOBaHI/II/l HCCKOJIbKUX aKTUBHBIX UHI'PCAMCHTOB, U BKIIIOYACT KaK
(uKCHpOBaHHBIE, TAK U HEPUKCUPOBAHHbIE KOMOMHAIIMY aKTHBHBIX areHToB TepmuH "¢ukcupoBaHHas KOMOU-
Hauus" 0003Ha4YaeT, YTO aKTUBHBIC MHIPEIUCHTHI, HAIPUMED COCAMHEHUE MO HACTOSIIEMY U300PETEHHIO U CO-
BMECTHBII areHT, BBOJST MALMEHTY OJHOBPEMEHHO B BUJIE €IMHOI1 JiekapcTBeHHOH (opmbl. TepmuH "Hedukcn-
poBaHHasi KoMOMHaIMA" 0003HAYaeT, YTO AaKTHBHBIE WHIPEIMEHTHI, HAPUMEpP COEAMHEHHE 10 HACTOALIEMY
M300PETEHHNIO ¥ COBMECTHBIHM areHT, BBOJST MAMCHTY B BU/E OTACIBHBIX JEKAPCTBECHHBIX (JOPM OHOBPEMEHHO
WIN TIOCJIEAOBATENFHO 0€3 KaKMX-TMOO OTrpaHWYCHUH IO BPEMEHHM, IIPHU 3TOM TaKoe BBEAEHHE 00ecredrBaeT
TeparneBTHYECKH YPPEKTHBHBIN YPOBEHb 000MX COCMTUHEHUH B OopraHm3Me nanueHTta. [locnenHuil BapuaHT Tak-
K€ MOYKHO MCIIONIBb30BaTh I KOMOMHUPOBAHHOHN Tepanuy, HapuUMep, IIPH BBEJCHUM TPEX Win 0oJiee aKTHB-
HBIX areHTOB.

Cnoco0bl noJTy4eHUsI COeIMHEHHU I 0 HACTOSALEMY U300peTEeHUI0

B HacrosimeM n300peTeHrn Takke NpeiaraloTesi CliocoObl OMYyUeHUs! COEIMHEHUH 110 HACTOSIIEMY H30-
operenuto. [Ipu MpOBEACHUHU ONMMCAHHBIX PEAKIUN MOXET BO3HHUKHYTh HEOOXOJMMOCTH 3allMIIATh PEAKIIMOH-
HOCHOCOOHBIE (D)YHKIIMOHAJIBHBIE IPYIIIBI, HAIPUMEP THAPOKCUTPYIITY, aMHHOTPYIIY, HMUHOTPYIILY, THOIPYII-
Iy WIK KapOOKCHIIBHBIE TPYIIIbI, €CIIN yKa3aHHbIE TPYIIIBI OJDKHBI COJIEP)KaThCsl B KOHEUHOM HPOJYKTE, C Iie-
JIbI0 UCKITIOYNTH UX Y4acTHe B peakiusx. s BBeAeHHUs UCIIONb3YIOT N3BECTHBIC HA MPAKTUKE MPUTOIHBIE 3a-
IIMTHBIE TPYNIIbI, cM., Hanpumep, T.W. Greene u P.G.M. Wuts, "Protective Groups in Organic Chemistry", John
Wiley and Sons (1991).

Coenunenns GopMysl [, COOTBETCTBYIOIINE COSANHEHUSIM IO HACTOSIIEMY H300PETEHHIO, MOKHO ITOJY-
4aTh, KaK OKa3aHO HIDKE Ha cxeme I.

Cxema |
RM
4y
3)
Ry
N\ H
P R, / N
- U
Ry )\N/ R

rae Ry, Ry, R3, Ry Rs, R; 1 Y BoIOUparoT Tak, 4yro0sl coequnenus Gopmyiibl I cOOTBETCTBOBAIM COEIMHE-
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HUSM TI0 HacTOsIIeMy H300peTeHno, a P 0003HaYaeT mpuroaHyo 3amuTHYO rpymny (Hanpumep, MEM, MOM,
SEM, R4SO; u 1.11.), M 0603Ha"aeT yXomsmlyto rpymmy (Hampumep, XJop, OpoM, HoJ, METaHCYIb()OHUIOKCH,
1apa-TOIyOoNICYNb(GOHUIOKCH U T.11.). CoenuHeHne GopMyJsl I, COOTBETCTBYIOIIEE COSAMHEHHIO TI0 HACTOSAIIEMY
M300pETEHHIO, MOXKHO MOJTydaTh MOCIe yAaleHNs 3allUTHOM rpynmsl P B coenuHennn ¢opmMyssl 2 (Hampumep,
npu 00paboTKe CHIBHOW KHUCIIOTOM, TAKOM KaK COJISTHAsl KUCIIOTa, B IIPOTOHHOM PacTBOPUTENIE, TAKOM KaK MeTa-
HOJI WK Boja, mpudeM P obosnavaer rpynny MEM, MOM wiu SEM, wiu npu 00pabOTKe BOAHBIM HJIH METa-
HOJIBHBIM PAacTBOPOM KapOOHaTa HaTpHs WJIM Kajus, HeoOs3aTelIbHO B MPUCYTCTBUH COPACTBOPHTEIIS, TAKOTO
KaK TOJyOJI, pudeM P 0603HauaeT BTOpyIO cynb(hoHWIBHYIO rpynny Ry;SO,).

Coenuaenus: GopMyIbl 2 MOXKHO TOJy4YaTh IPH B3aUMOAEHCTBUM COENMHEHHS POPMYJIBI 3 C aJKHIMPYIO-
UM areHToM QGopmyisl 4 B purogHom pactsopurene (Hanpumep, JM®PA, IMCO u 1.1.) ¥ B IPUCYTCTBUH
MPUTOTHOTO OCHOBaHUs (HampuMmep, KapOoHaTa Kaius, THAPHUIA HATPHA U T.I1.). Peakiuio mpoBoAAT IpH TeMIIe-
parype ot npubausurensHo 0 1o npubmmsutensHo 150°C B TeueHne NpHOIU3UTENEHO 24 4 10 MOJIHOTO 3aBep-
meHus. PeakioHHy0 cMech 3aTeM HeoOs3aTeIbHO 00pabaThIBAIOT B YCIOBUSX yJaCHUS 3alUTHBIX TPYIIIL.

Coenunenns Gopmynsl I, COOTBETCTBYIOIINE COSIMHEHMAM 10 HACTOSIIIEMY M300pPETECHNIO, MOXKHO TaKXKe
10JIy4aTh, KaK II0Ka3aHO HIKE Ha cxeMme II.

Cxema II

R,50,Cl
(6)

—_—

rae Ry, Ry, R3, Ry, Rs u Y onpenenens Beime. CoequaeHus: GopMydsl [, COOTBETCTBYIOIINE COSAUMHEHISIM
M0 HACTOSIIEMY M300pETEHUI0, MOKHO TMOMYYaTh MPU B3aUMOJCHCTBUU coeNuHEHHs (GOpPMYIBI 5 ¢ cynb)oHH-
PYIOLINM peareHToM (OopMynbl 6 B IPUCYTCTBHH IPUTOJAHOTO OCHOBAHHUSA (HAapuUMep, MUPHUINHA, TPHITHIIAMH-
Ha, 4-(N,N-1uMeTHIaMUHO )TUPUINHA U T.11.) B MPUTOJTHOM PAacTBOpHTENE (TaKOM KaK MAPUAMH, TUXJIOPMETaH,
2-metini IT'® u T.11.). Peakumro mpoBoasAT npu Temrieparype ot npudnusutensHo 0 mo npubmmsurensHo 100°C B
TeueHHne MPHUOIM3UTENBHO 24 4 10 TOJIHOTO 3aBepileHus. PeakiMOHHYI0 CMeCh 3aTeM HeoOs3aTesbHO 00pada-
THIBAIOT B YCIIOBHSIX YHAJCHHS 3AIIWTHBIX TPYII. B HEKOTOPHIX ciaydasx Cyab(OHUPYIOIIHWNA peareHT MOXKET
BCTYIaTh B PEaKLUIO ABAXIbl ¢ 00Opa3oBaHHMEM OWC-CYJIb()OHWIBHOTO NPOM3BOAHOTO. B 3TOM ciywae Owuc-
CyJ1b(hOHWIFHOE MPOU3BOHOE MOXKHO ITPEBPATHTH B COSIMHEHHE (hOPMYJIBI @ MPU 00pabOTKE MPUIOAHBIM OCHO-
BaHUEM (HampuMep, THIPOKCUIOM HATPHUS WM Kallusl WM KapOOHATOM HATPHUS WM Kajus) B IPOTOHHOM pac-
TBOPHUTEIIE, TAKOM KaK METAHOJI WM BOJA, HEOOS3aTeIbHO B MPUCYTCTBUU COPACTBOPHUTEIIS, TAKOTO KaK TOIIYOI
wi 2-metun TT'®. Peakuumio npoBoasT npu temneparype ot npubnusurensHo 20 no npubnusurensio 100°C B
TEYEHHUE MPUOIH3UTENBHO 24 9 JIO TIOJTHOTO 3aBEPIICHUS.

Coenuaenus: GopMyIsl [, COOTBETCTBYIOIINE COSANHEHUSIM IO HACTOSIIEMY H300PETEHHIO, MOKHO ITOJIY-
JaTh, KaK NoKa3aHo Hrke Ha cxeme II1.

Cxewma III

Ry
rae Ry, Ry, R3, Ry, Rs u Y onpenenensr Beime, Rsy 0003Ha"aeT yXosiyro rpymiy (Harpumep, 1o, Opom,
XJIOp, TPUPTOPMETAHCYTH(POHMIOKCUTPYIITY | T.I1.), K&KABIA U3 pagukanoB R' Moxer 0003HauaTh, HaIIpuMep,
BOJIOPOJI, METWII U T.II. WJTH JIBE TPYMITEl R' BMecTe 00pa3yroT MuKInmdecKuii 00poHaTHEIH ¢up. Kaxknas u3 nyx
rpynn Rgy 0603HauaeT Bogopos wim ase TpymHisl Ry BMecTe 0003HAYaIOT MPUTOAHBIE a30T-3aIUTHBIC TPYIIIHI
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(mammpmmep, oxgHa u3 rpynn Ry, 00603HagaeT Bogopon, a npyras rpymma obo3Hadaet rpynmny BOC). Coennaenne
thopmymsl [, COOTBETCTBYIOIIEE COENMHEHUIO TI0 HACTOSIIEMY H300PETEHUIO, MOXKHO MTOJy4YaTh MPH B3aUMOJCH-
CTBUU coerHeHHs HopMyJibl 7 ¢ coequHeHreM (GopMyIibl 8 B IPUCYTCTBUH MIPUTOIHOTO KaTAIM3aTOpa Ha OCHO-
BE MEPEXOAHOr0 MeTaiia (Hanpumep, Terpakuc(tpudenmidochunnamiannii)(0) nmm PAdCly(dppf), B mpuromgaom
pacTBopuTeine (HarnpuMep, AMMETHIIOBBIH 3(Hp, THOKCaH, TOJIYOJI, 3TAHOJ U T.I..) U B IPUCYTCTBUU MPUTOTHOTO
OCHOBaHHMsI (HarmpuMep, 0e3BOAHOIO KapOOHATA KaJlUsi WM BOJHOTO pacTBOpa kapOoHaTa HATpus U T.II.). Peak-
IIUIO TIPOBOJAT MPH TeMIepaType oT npubamsutensHo 20 go npubnusutensao 120°C B TeueHne npuOIM3UTENb-
HO 24 4 10 TIOJIHOTO 3aBepUICHHs. 3aTeM PEaKIMOHHYIO CMECh He00s3aTeIbHO 00padaThIBaIOT B YCIOBUSIX ya-
JICHUS 3alIUTHBIX TPYIIIL.

Coenunenne hopmyIisl 1 Takke MOXKHO TOJIy4aTh B YCIOBHUSX, aHATOTHYHBIX peakuuu Cy3yKH, IPU 3TOM
coennHeHue HopMyIibl 7 B3aUMOIEHCTBYET ¢ coemHeHrneM GopMyJsl 8a n oOpasyercs coetuHeHne hopMyJsl 9.
IMocne ymaneHns 3amUTHBIX TPy Rgy peakmum cynb(pOHUpOBaHMS, KaK TOKa3aHO Ha cxeme I, momydarot co-
enuHeHne hopmysl la.

Criermuanucty B JaHHOW OOJNACTH TEXHUKH MPEICTABIICTCS OUYSBUIHBIM, YTO MOKHO HCIOIB30BATh APYTHE
peaKy KOHJCHCAIINH METAUIOOPTaHMYECKUX COCTMHEHNH B IPUCYTCTBHH PEAareHTOB Ha OCHOBE OJIOBa (peak-
st Ctwonie) nnn uuHKa (peakius Hernmm) Bmecto peakuun Cy3ykd B IPUCYTCTBHH PEareHTOB Ha OCHOBE 00-
pa, nokazaHHoi Ha cxeme III.

Coenunenus GopMyJibl 7 TOIYYal0T, KaK MOKa3aHo Ha cxeme [V,

Cxema IV
N= N= /
I\"‘/(\N / Rsp RiNH; R1HN/k\N Rso
10 3
Y e ! N

N h
R, Rz

(1) (7)

B sToMm ciaygae M o003HauaeT yXomsAIIyIo rpymiry (HanpuMmep, XJop, OpoM, Hoa, METaHCYIb(GOHWT | T.11.),
Rs0 0603Ha"aeT yxomsmIyto rpymmy (HarpuMep, HoJ, Opom, XIIop, TpUHTOPMETaHCYIb(POHIITOKCUTPYIITY | T.II.),
a R; onpenenen Beime. CoeanneHne GopMyIisl 7 MOXKHO HOJIy4aTh IIPU B3aUMOJASHCTBUH COAEPIKALEro aMHHO-
rpymnny coeauHenust popmysbl 10 ¢ coenunenueM dopmyiisl 11. Peakiuio npoBoJsT B IPUCYTCTBHH MIPUTOIHO-
TO OCHOBaHUs (HampuMmep, TPUITHIAMUHA, KapOOHATa Kallusl U T.II.) B PACTBOPHUTEIIE, TAKOM KaK M30IPOIIaHOI,
JAMCO, NMP unu nuokcas, mpu TeMreparype oT npuoiam3urensHo 25 mo npudnmsurensHo 120°C. B vekoro-
PBIX Ciydasix MPOBOJST JaJbHEHINNE IPEeBpaIeHUs] BBEACHHOH rpymiibl Ry ¢ oOpa3oBaHneM KoHeuHOH Tpedye-
Mo rpymmsl R;.

Coenunenust Gopmyisl 11a, kKoTopble BKIIOYEHBI B TIOATPYIINY coeauHeHni ¢popmyisl 11, rne M obo3Ha-
YaeT METaHCYJIb(OHWII, ITOYYaloT, KaK II0Ka3aHo Ha cxeme V.

Cxema V
o S0 <
f\N S s N/:[’CN Nc\/EN\ﬁ\S/
| _—
oW oo 16
“7)
IM®A, IMA = NF
3\\"/)\<N NH,NH, 1| ek
S N TN W
\ NH
14
(15) (14)
N== N=
RyM
@ SN g PN { JReo
A\ —_— / Y
. N N h
N N Re
(13 R (12) R (112)

rae R; u Ry onpenenens: Bomme. Coennaerne popMydsl 11a moaydaroT nmpu B3anMOJCHCTBUN COSTUHEHUS
thopmynsl 12 ¢ mpUTroIHONW OKHCIMTENBHOW CHCTEMOW (HampuMep, MeTaxjoprepOeH30iHas KUCI0Ta B JUXJIOP-
MeTaHe, win cuctema Oxone™ B BOZHOM PacTBOPE METAHONA W T.II.) MPH TEMIIEPaType OT HMPUOIUIUTEITHHO
-78 mo mpubmzuTensHO S0°C. Peakiuro mpoBoIAT B TeUeHHE 24 9 TO TIOJTHOTO 3aBEpIICHUS.

Coenunenue ¢popmyisl 12, rue Rsy 0603Hauaet xj10p, OpoM WM HOJ, B CBOIO OUepe/ib MOIy4aroT PU B3a-
MMOJEHCTBUH coequHEHNs (hopMynsl 13, comepikamiero aMuHOTPYIITY, C IPUTOAHBIM THA30THPYIOIINM pearcH-
TOM (HampuMep, a30TUCTasi KUCI0Ta B KOMOMHAIMK ¢ rasoreHnaoM mean (1), i30aMUITHATPUT B KOMOWHAITUH C
noguaom/merwienuouaom Mean (1), n3oaMUITHUTPUT B KOMOUHANUU ¢ TpudTOpUIOM OOpa, HOIOM, HOAUIOM
KaJIusl B allCTOHUTPHJIC U T.IL.). Peakiuio mpoBOAAT MpH TeMIepaType OT MpUOIu3nuTebHO 0 10 NMPHOIH3UTEb-
HO 80°C B TedeHHE OT MPUOIUUTENBHO | 10 MPUOTUUTENHHO 6 9 10 TIOJTHOTO 3aBEPIIICHHMS.

Coenunenne (opmyibl 13 MONydarOT MPH B3aUMOACHUCTBHM COCTUHEHHUS (OpMynbl 14 ¢ coequHEHHEM
(hopmyms 3, Kak TIOKa3aHO Ha cxeme 1.
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Coennnenne GopMyisl 14 OTy9aoT MUKIA3ANNEH eHAMIHOHUTPIUIA GOPMYIEI 15 B IPHCYTCTBUU THApa-
3WHA WIN COJM THAPA3HWHA B IPUTOJHOM pacTBOpUTENE (HApUMEp, B 3TAHONE U T.I1.). Peakiuro nmpoBoasT npu
TeMIepaType oT IpuoIU3uTeNsHO 25 no mpudimzurtensHo 100°C B TedeHne OT mpUOIM3UTENbHO 1 1 10 prbIH-
3UTENHHO 24 4 10 TIOJTHOTO 3aBEPIICHHSI.

B npyrom Bapuante coemuneHue Gopmyibl 13 monydaroT u3 coenuHeHus Gopmynsl 15 B ofHY cTaauio
MIPU B3aUMO/ICHCTBUU coenuHeHus Gopmyisl 15 ¢ MoHO3ameneHHbIM ruapa3uHoM Ry NH-NH,. Peakiuto mpo-
BOJIAT IIPH TeMIepaType OT MpuOIm3uTensHo 25 1o npubmmsutensHo 100°C B Teuerne oT npubam3uTensHo 1 9
JI0 IPUOJIN3UTENBHO 24 4 10 TIOJIHOTO 3aBEPIICHHUS.

Coenunenne Gopmyiiel 15, B CBOIO OYepe/ib, MOIYYAIOT TP B3aMMOACHCTBHM COeTUHEeHUsT (popMyiibl 16 ¢
JIM®A-mumeTnianeTaneM win peareHToM bpenepeka Heo0s3aTeIbHO B IPUCYTCTBUM COPACTBOPUTEIIS, TAKOTO
kak [IM®A, npu temneparype ot npudnusuressHo 50 o npubnmsurensho 150°C. Peaknuio npoBogsT B Teve-
HHE OT MPHOJIU3UTENBHO | 10 MpUOIM3UTENBHO 24 U 10 OJHOTO 3aBEPILCHHUS.

Coenunenne GopMyisl 16 momyuaror npu o6paboTke coequHeHHs (OpMyJbl 17 NPUTroIHON KHCIOTOH
(Hanpumep, napa-ToyoyCyIb()OKHCIOTOH U T.11.) B IPUTOHOM HHEPTHOM PacTBOpUTENE (HapUMep, TOIyoJIe ’
T.11). Peakmuro npoBosT npu Temneparype ot npubamsurensHo 50 no npubmmsurensHo 120°C B TeueHue ot
NpuOIM3UTENBHO | 10 MPUOIM3UTENBHO 24 9 710 TTOJTHOTO 3aBEPLICHHS.

Coennnenne popMynel 17 moirydaroT Tpu B3aUMOJCHCTBUH 4-XIIOP-2-(METHITHO)TUPUMHUANHA C TpPET-
OyTHIIIMAHOALETaTOM B NMPHCYTCTBHU NMPHUTOJHOTO OCHOBAaHMS (HampuMep, TMApPUAA HATPHUS W T.II.) B MPUTOJ-
HOM pactBoputene (Hanpumep, JMCO u T.11.) ipu Temreparype oT NpUOIU3UTENBHO 25 10 MpHUOTU3UTETHHO
80°C. Peakumto mpoBOIAT B Te€USHHUE OT MPUOIM3UTENBHO | 9 10 MPHUONM3UTENHHO 24 9 10 TIOJTHOTO 3aBepIiie-
HUSL.

Coenunenust Gopmynet 11b, KOTOpbIe BKIIIOUEHBI B OATPYMITYy coequHeHni ¢popmyisl 11, rae M ob6o3Ha-
YaeT rajoreH, MoJly4aroT, Kak II0Ka3aHo Ha cxeme VI.

Cxema VI
NG, NH;

? \( R;M
4 N
N

(3}

H o (26 \

NG, NH
R NC.. _CN C\[CN - Z/_'\( 2
R [OR - Nre - N
Rr (29 (28) @n Ry 25 R,
o] [s} o]
—%(NHZ — Ry j Rso
B Ma,N z
. /N . ! N L e 7 N
N i\ N
{24) Rr 2y B (22} Ry
Nz
HN—G
N/S__(Rso
3 —_—
1'?"”
oy RN
Ne=
Ho—4 4
N
! N
N
21 Ry

rae R; u Rsy onpenenenst Boie. Coenunenne Ghopmyisl 11b, rme M 0003HauaeT rajoreH, moay4aroT Mpu
B3auMojieiicTBUM coepnHeHust opmysbl 20 ¢ MPUIOAHOW IMA30THPYIOIIEH CHUCTEMOH (Hanpumep, a30THCTast
Kuciiotra B KoMmMOuHanuu ¢ rajgoreHunoM Meaud (I), HMTpUT Harpus B KOMOMHAaUMM C  mapa-
TOJYOJICYIL(OKUCIOTON ¥ MOANAOM Kajus). Peakiuro mpoBoAsT mpu TeMmmneparype oT npuoimsurensHo 0 1o
npubanzutenbHo 80°C B TedeHue OoT NMPHOIN3UTENBHO | 10 MPHOIU3UTENHLHO 6 4 10 MOJHOro 3aBeplieHus. B
JIpyroM BapHaHTe Ipu 00paboTke coenuHeHus GpopMyisl 20 AMa30TUPYIONIMM areHToM (Harpumep, HUTPUTOM
HaTpHs U T.I1.) B IPUCYTCTBUU KapOOHOBOW KHCJIOTHI (HapuUMep, TPUYTOPYKCYCHOH KHCIOTHI U T.I1.) TIPH TEM-
nepatype ot 0 10 40°C B Teuenue oT npudan3uTeabHO 0,5 9 10 MPUOIU3UTENBHO 6 U ¢ MocenyoIeii 00padboT-
KOM BOJIHBIM PacTBOPOM OCHOBaHHs (Harpumep, BOAHBIM PacTBOPOM KapOOHaTa Kaius W T.II.) MOJYYaroT CO-
enuHeHne Gopmyiel 21 (yKa3aHHOE COSIMHEHHE MOXKET CYIIECTBOBAThH B BHIE TayTOMEpHBIX dopm). [Ipu obpa-
0oTke coequHEHUs POPMYITHI 21 XIIOPUPYIOIIAM areHToM (HampuMmep, OKCUXJIopuaoM ¢ocdopa u T.11.) HeoOs3a-
TEJIFHO B IIPUCYTCTBUHM OCHOBaHMSA, TAaKOoro kKak N,N-IMMETWIaHWINH WIH JUA30NPONWISTHIAMUH, 1 HeoOs3a-
TEJILHO B IIPUCYTCTBUHM MHEPTHOTO PACTBOPHTEIIS, TAKOTO KaK alleTOHUTPUI WM TOIYOJ, U JOOABKH, TAKOH Kak
AM®A, pu Temmiepatype oT npudiausutensro 50 go npubmusutensHo 110°C B TedeHne oT mpuOIH3UTEIHHO |
JI0 IpHONM3UTENIbHO 72 4, noy4aroT coepanHenue ¢popmyisl 11b, rne M obo3HavaeT XJop.

Coennnenne popmyisr 20 mMOIydaroT, B CBOIO OYepeb, IPH B3aNMOACHCTBHH coeInHEeHUs (popMyIisr 22 ¢
T'YaHUIMHOM HJIM COJIBIO TyaHHJIMHA (HanpuMep, I'yaHHAWHXJIOPUIOM WM T'YaHWINHKapOOHATOM) HeoOsI3aTellb-
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HO B NMPHUCYTCTBUU OCHOBaHUS (HAaIpuUMep, THAPOKCUIA JIUTHS W T.N.) B IPUTOJHOM pacTBOpHTENE (HarmpuMmep,
BTOopOyTanona, NMP u T.11.) mpu remnepatype ot npubiamsurensHo 50 mo npubmmsurensao 180°C B TeyeHne ot
MPUOTU3UTENBHO 2 0 TPUOIU3UTENBHO 48 4.

Coenunenre ¢GopMysbl 22 TOJNy4alOT OpPU B3aUMOJEHCTBHU coenuHeHus Qopmynsr 23 ¢ JIM®DA-
JVMETHIIaLeTaleM WIN peareHToM bpenepexa, HeoOs3aTeIbHO B MPHCYTCTBHU COPACTBOPUTENS, TaKOTO Kak
JAM®A, mpu temmeparype oT npubnmsurensHo 50 go npubmmsurensHo 150°C. Peakuuio npoBOIsT B TeUEHHE
OT MPUOIU3UTENHHO | 10 MPUOTU3NUTENBHO 24 1 10 MOJIHOTO 3aBEPIIICHUSI.

Coenunenne Gopmyisl 23, rae Rs) 0003HauaeT Xjiop, OpOM WM MO, OIYYarOT MPH B3aUMOACUCTBHH CO-
enuHeHust Gopmynbl 24, colepikaliero aMHHOTPYIITY, C MPUIOJHON JMAa30THPYIOIIEH cucTeMol (Harmpumep,
a30TUCTas KUCJIOTa B KOMOWHanuu c rajgoreHugoM wmeau (I), HUTpUT HaTpust B KOMOMHALMHM C mapa-
TOJYOJICYIL(OKUCIOTON ¥ MOJUIOM KaJlisl WIM M30aMIIHUTPHI B KoMOuHanuu ¢ tpudropusn 6opa-TI'®, no-
JIOM, HOJIM/IOM KaJIMs W alleTOHUTPHUIIOM). Peakuuio npoBoasT npu Temmeparype ot npudiusurensto 0 1o mpu-
omsurensHo 80°C B TeyeHUe OT NPHOIN3UTENBHO | 10 MPUOTM3UTENBHO 6 U JI0 TOJHOTO 3aBEPILIECHUSI.

Coenunenne (popmyiisl 24, B CBOIO 04Yepe.lb, IOIYYAIOT IIPH B3aUMOJEHCTBUN COEANHEHUST GOpMYJIBI 25 C
METAITIOOPTaHNIECKUM COCIMHEHHEM, TaKHMM KaK METHIMTHH, KOMIUIEKC METHIUTNTHH-OPOMHU JTUTHS WIIH Ta-
JIOTeHU]] METUJIMArHUs, B MHEPTHOM pacTBopHTene, TakoM Kak TI' D, a¢pup miu MUKIONpomiIMeTHIIOBEIH 3dup,
npu Temneparype ot npubanzntensHo 0 1o npubausurensHo 100°C ¢ mocnenyromniei 06paboTKol BOJHBIM pac-
TBOPOM JUTSI OCTAHOBKH PeaKIuH. Peakiiiio mpoBoAAT B T€UCHHE OT MPUOIM3UTEIHHO 2 10 PHOIH3UTENBHO 48 1
JI0 TIOJTHOTO 3aBEPIICHUS.

CoenuneHre GopMyJsbl 25 TMONy4YarOT HPH B3aUMOACHCTBUHU COeMHEHUsT (OpMYJbl 26 C COCAMHEHHUEM
(dopmyisl 3, Kak Ioka3aHo Ha cxeMme 1. B npyrom Bapuanrte coeauHenne GopMyIbl 25 MOIydYaroT U3 COSTUHEHUS
¢dopmyitsl 27, e obe rpynmnsl R" BMecTe 00pa3yroT 4yBCTBUTENIBHYIO K KHCIOTE 3aIMTHYIO IPYIITy (HarpuMmep,
MMHH, TaKOH Kak OCH3WIMJICH, WM Kapbamar, Tako# Kak TpeT-OyTmikapbamar). Peakiuio npoBoasT mpu oOpa-
00TKe coeauHeHUsT (GOPMYIBI 27 BOIHBIM PAacTBOPOM KHCJIOTHI (HarpuMep, KOHIIEHTPHUPOBAHHOW COJISIHOW KH-
CJIOTHI U T.II.) B paCTBOPHTEIIE, TAKOM KaK 3TaHOJI, IIPH TEMIIEPaType OT MPUOIU3UTENBHO 25 10 MPHOIU3UTEINb-
Ho 100°C. IIpeanouTturensHo 1Ba pagukaia R" BMecte 00pa3yroT UMKH, TaKOIM Kak OCH3WIIUICH.

Coenunenne ¢popmyiisl 27, B CBOIO 04Yepelb, MOIYYAIOT IIPH B3aUMOJEHCTBUN COeAMHEHUST GOpMyJb 28 ¢
coeauHenueM Qopmyisl 29, mpudeM ase rpymisl R" BMecTe 00pa3yloT 4yBCTBUTEIBHYIO K KUCIIOTE 3AIUTHYIO
rpynmny (HampuMep, MMHH, TaKoW Kak OCH3WJIMICH, WM Kapbamar, Takol Kak TpeT-OyTuikapbamar). Peakuuro
MPOBOJAT B PaCTBOPHTEJIE (HAPHMED, B TOIYOJIE, METAHOJIE WIIM 3TAaHOJIE) IIPU TEMIEpaType OT MPHOIH3UTEIb-
HO 25 10 npubmusutensHo 120°C, Heo0sA3aTeIFHO B MIPUCYTCTBUU KaTaIU3aTOPa, TAKOTO KaK JUMETHIAMIHOIIH-
PHUINH, B TEYEHUE OT MPUOIM3UTENRHO | 4 10 mpUOMU3UTENHHO 24 9 110 TONHOTO 3aBepuieHus. HeoOs3aTenpHO
PEaKIUIO IPOBOIAT B MHEPTHOM pacTBopuTene (Hanpumep, TI'® u T.11.) B IpUCYTCTBHM OCHOBAHUS (HarpuMmep,
H-OyTWUTUTHA | T.II.) TIPH TeMIIEpaType oT MpuOam3uTenpHo -80 no mpubimsurensHo 25°C B Te€UeHHE OT MpH-
ommzuTensHO 0,5 10 mpubmu3uTenhHo 12 9.

CoenuneHre GopMyJibl 29 NONyYarOT ¢ UCIONIB30BAHUEM U3BECTHBIX B IAHHOM 00JIACTH TEXHUKH METOJIUK.
Hanpumep, coequnenne Gopmyisl 29, rae nse rpynmnsl R" BMecTe 00pa3yroT OSH3UIHICHOBYIO TPYIIIY, MOy~
YaroT MPU B3aUMOJICHCTBUU OEH3aNbJCTHAa ¢ MOHO3aMelIeHHbIM TuapasuHoM R,;NHNH,, B pactBopurerne, Ta-
KOM KakK 3TaHOJI WJIK TOJYOJI, B TEYCHUE OT MPHUOIM3UTENIHHO | 70 MPUOIM3UTENBHO 24 4 TIPU TeMIepaType OT
npubimsuTensHo 25 mo npubmmsurensHo 120°C. B apyroM BapmaHTe peakiuio MPOBOIAT C HCIIOIB30BAaHHEM
MOHO3aMeIIEHHOM COJIM TUpa3rHa (HalpuMep, TUAPOXJIOPHUAa WU OKcalaTa U T.I1.) B IPUCYTCTBUU OCHOBaHUS
(HampuMep, arieraTa HaTpUs WIN TPUITWIAMUHA).

Coenunenus GopMyisl 8 1 8a 1mosy4aroT, Kak IokazaHo Ha cxeme VIIL

Cxema VII
Ry
R; Ry Y, H
Y, Y. H RN
/NN, 7 SN Rl R
Ry~ __ . R _ “g-Ry ———n oS
O\‘\ 4 g R5 O
R Rs ~ O R'O~5,
M 5 M oR
(51) (50) (8
R3 Rgp
R3 y /Rgo 7 Y\ /
NS Ra N,
R, _ \RQ[ I == Rgo
B Rs
M Rs RO
(50a) (8a)

rae Ry, R3, Ry, Rs u Y omnpenenenst Boiiie, M 0003Ha4aeT yXOIIyI0 Ipymmy (HampuMep, Ko, Opom,
XJIOp, TPUPTOPMETAHCYIHPOHUIOKCUTPYTITY U T.I1.), IPUYEM KaxAblid paaukan R' Moxxer 0o003Ha4aTh, Harpu-
Mep, BOJOPO, METWII U T.II., WIIM JIB€ TpyHIbl R' BMecTe 00pa3yloT HIMKINYeCKUi OopoHaTHbIH 3¢up. [Be rpyn-
bl Rgp Kaknmas 0003HAYaIOT BOAOPOJ HIIM J(BE TpymIbl Rgy BMecTe 00pa3yloT MPHUTOIHYIO a30T-3aIIUTHYIO
rpymmy (Hampumep, ofgHa rpymma Rgy o6o3HagaeT Bomopon, a apyras obozHadaet rpynmy BOC). CoennHeHns
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dhopmynsl 8 wim 8a mONMyYaroT IpU B3aMMoAeHCcTBIH coenuHeHus Gopmyisl 50 mmu Gopmyner 50a cooTBETCT-
BEHHO C AUOOPIPON3BOAHBIM (HampuMmep, Ouc-(ITMHAKOJIATO)AX00p U T.I1.) B MPUCYTCTBHU MPHUTOTHOTO KaTaJH-
3aTopa Ha OCHOBE mepexoaHoro mMeramia (Hanpumep, PACly(dppf)),) n npurogHoro ocHoBaHus (HarpuMep, are-
TaTa KaJIus U T.1I.) B IPUTOAHOM PacTBOpHTENe (HapuMep, TOyole, IMOKCaHe | T.11.). Peakmuro mpoBoAsT mpu
Temnepatype ot npubiamsurensHo 20 1o npubmmsutensHo 120°C B TeueHue A0 NMpHOIM3UTENHHO 24 49 10 TOJ-
Horo 3aBepuienust Coequnenne Gopmyisl 50, B CBOIO O4epe.b, MOJIy4YaloT MPH CYJIb(OHUIUPOBAHUN COCIHHE-
Hus Gpopmyisl 51, kak nokazaHo Ha cxeme [I. Cneumanucty B JaHHOW 00JAaCTH TEXHUKH INPEICTABIISIETCS Ove-
BUJIHBIM, 4TO coeanHeHus: Gopmynbl 51 wnm 50a, Hanpumep 3-Opomanmiuubl i N-BOC-3amuniennsie 3-
OpOMaHMIMHBI, MOXKHO TIOJIy4YaTh pa3InYHBIMK CIIOCO0AMH, BKIIIOYAsi, HO HE OTPaHMYMBASCH TOJIBKO UMM, OIIH-
canHsble B paszzene "[Ipumeps!” HIDKe.
Coenunenns hopmynsl 70 momydaroT, Kak moka3aHo Hmke Ha cxeme VIIIL

Cxema VIII
H;NW/\ H
OH — . O. N~
Ree” OH
Res o 701/ E
(74) ]
73
8 o N
Rab/o\[‘rN\l/\NJ Rm;’ \n/ \I/\NH2
O Ry : O Rss
1 70)

rne Rg, coorBeTcTBYeT Ry, OnpenenennomMy Beimie, a Rss BeiOpan u3 C;-C,anknia win rajoreH3amMenieHHo-
ro C;-Cjankmna. Coenuaenue Gpopmyssl 70 Moy4aroT Mpy B3aMMOJECHCTBHU coeauHeHust Gpopmyinst 71 ¢ mpu-
TOZHBIM BOCCTaHOBHTENIEM (HapuMep, TUAPUPOBAHNE HaJl MalIaJHeBbIM KaTAIN3aTOPOM H T.II.) B IPUTOIHOM
pacTBopuTene (HampuMmep, dTaHON WIH JTHIAIETAT) MPH TeMIlepaType OT MPUOIM3UTENBHO 25 10 TpHUOIH3U-
tenpHO 75°C B Teyenue ot npudimsurensHo 0,5 1o mpubausurensHo 12 u.

Coenunenne (opmyisl 71, B CBOIO ouepenp, MONydJaroT B JIBE CTAAWH, HA MEPBOM CTAUU MPEBPAINAIOT
THIPOKCHUIIBHYIO TPYIITy B COEAMHEHNH (POPMyIbl 73 B MPUIOAHYIO YXOAALIYIO IPYIILY, a 3aTEM 3aMELIAI0T e
aszuy-annoHoM. Ha mepBoii cTaguu ucnosib3yoT Tpudbpomu Gocdopa uiau MeTaHCyIb(OHUIXIOPUI B KOMOHU-
HallUM C MPHUTOAHBIM OCHOBaHMEM, TaKUM KaK TPUITHIAMHUH. Peakuuyu MpoBOIST B MPUIOAHOM PACTBOPUTEIE
(HammpuMep, IUXJIOPMETAH M T.I1.) IPH TeMmIeparype oT npubimsurensHo 0 mo npubmmsutensHo 50°C. Ha BTo-
pOH CTaauu 3aMelIeHUE MPOBOIIT C HUCIOJIb30BAHUEM a3UAHOTO peareHTa (Halpumep, asuj HaTpusi U T.H.) B
npuroxHoMm pactoputene (Harnpumep, IM®A, IMCO) npu temnepatype OT NpHOIM3UTENBHO 25 10 nproIu-
sutenbHo 150°C. Peakuuio mpoBOIAT B TEYEHHE OT MPUOJM3BHTENBHO 1 A0 MPUOIM3UTENBHO 24 9 10 TIOJTHOTO
3aBepuieHus. B nqpyrom BapuaHTe peakLUio MPOBOMST B OJHY CTAIMIO IPH B3aUMOJIECHCTBUM COeTUHEHHS Qop-
MyJbl 73 ¢ hocUHOBBIM peareHToM (Hanpumep, TpUGEeHIIPOCHHH U T.I1.) U a30IUKapOOKCHIATHBIM PEareHTOM
(Hanpumep, AMATHIIA30MKApOOKCWIIAT U T.II.) B NPUCYTCTBUHM a30THCTOBOJIOPOAHON KHCIOTHI (0Opasyercs in
situ U3 a3uza, TAKOro Kak a3uJ] HaTpusl, M KUCJIOTHI). Peakiuio npoBoasT mpy TeMmeparype oT NprHOIN3UTEIbHO
-80 no npubnusutensHo 75°C B TeueHUe OT NPUOIU3UTENBHO | 10 NpUOIM3NUTENbHO 24 4 10 TOJHOTO 3aBepliie-
HUSL.

Coenuaenne GopMyInbl 73 MOIydaroT MPH B3aUMOACUCTBUH COSAMHEHMs (GopMyIsl 74 ¢ XimophopMuaToM
(HarmprMep, METHITXIIOPPOPMHAT U T.II.) WIIH B JPYTOM BapHaHTE C alIKOKCHKApOOKCHIIATOM, HAIPUMEP JU-TPET-
OyTunauKapOoKcmiTaToM. Peakuio mpoBOIAT B HHEPTHOM PacTBOPHTENE (HAPUMED, TUXIOPMETaH | T.II.) TpU
TeMmepaType oT npuoIm3uTensHo -80 no mpubmm3uTensHo 25°C B TeUeHHe OT MPUOIM3UTENRHO 1 10 mpuOIH-
3UTENBHO 12 9 110 momHOro 3aBepmieHus. HeoOs3aTenpbHO MCIONB3YIOT OCHOBAHHUE, TAKOE KaK TPHITUIIAMHH.
Peaknuio Takke MOXKHO IPOBOANTE B ABYX(a3HOM cHcTeMe, cocTosmel u3 Takux pactBopurenei kak TT'® nm
JMOKCaH M BOJHOT'O pacTBOpPAa OCHOBAHMSI, HAIIPIMEP BOJHOTO pacTBOpa OukapOoHaTa HaTpHs, IPH TEMIEpaType
npubim3nTensHOo 25°C B TeueHue 0T IPUOTU3UTEIHHO 2 10 MPUOIH3UTEIBHO 16 |.

Coenunenne Gopmysibl 70 Takxke MOXKHO MOJTy4YaTh, Kak MOKa3aHO HIKe Ha cxeme 1X.

Cxema [X
HaN. o~ .Rss
HZNT/\NH2 l/ b —_—
Res 5
n (76)
H
H LO_N
Ran/OTNY\N’RSB - R T Y\NH?
O  Rg H O Re
(75 (70)

rne Rg, onpenenen Beime, Rss BeiOpan u3 C-Chamkmna wim renorensamerneHHoro C-Cjamkmna, a Rsg
0003HaYaeT MPUTOHYIO 3aIUTHYIO IPYIITy, HanpuMep Oensmnokcukapoonui (CBz). Coenunenue dpopmyist 70
MOJYYArOT TIOCIIe YAAJICHUS 3alUTHOMN TPYIIBI B coequHeHNn GopMyisl 75. Hanpumep, coequaenne GopMyst
70 moTy4aroT Mpu B3aUMOJCHCTBUU coequHeHus Gopmyisl 75, rne Rsq 0603Hauaer Cbz, B mpurogHoit BoccTa-
HaBJIMBAOUIEH cHcTeMe (HampuMmep, THAPUPOBAHUEM HaJl MAJUIAANEBBIM KaTaln3aTOpPOM H T.II.) B IPHUTOJHOM
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pacTBOpHTENE (HAIPUMEp, STAHOJ, METAHOJI, METHUII-TPET-OyTHIIOBBIH 3(hUp WM 3THIALETaT) IPU TeMIlepaType
OT IPUOIM3UTENBHO 25 1o npubmmsutensHo 75°C, HeoOsA3aTeTHbHO B MPUCYTCTBUN KUCIIOTHI, TAKOW KaK COJISHAS,
B Te4eHue oT npubimsutensHo 0,5 no npubmmsutensHo 12 4. B npyrom BapmaHTe ynaieHHe 3allUTHOMN TPYIIIBI
IPOBOJAT NPH TPaHC(HEPHOM THMAPUPOBAHUH C HCIIOJIB30BAHMEM IPUIOLHOTO JIOHOPA BOAOPOAA, HAIPHMEP My-
paBbUHON KUCIOTHI, popMuara amMMmonusi win 1,4-umkierekcaauena. CoeanHenue Gpopmysbl 75, B CBOKO Oue-
pellb, MOJY4aloT NP B3aMMOJCUCTBUU coenuHeHus (Gopmynbl 76 ¢ xiaopdopMHaTOM (HApUMep, METHIXIOp-
dopMuar ¥ T.I.) WIM B JOPYyrOM BapHaHTe C  QJKOKCHKAapOOKCHJIATOM, HAlpUMEp JU-TPET-
OyTHIIIMKapOOKCHIATOM. Peakiuio NpoBOIsST B HHEPTHOM PacTBOpUTENE (HAPUMED, AUXIOPMETaH U T.II.) TPH
TeMIepaType ot npuoIm3uTenbHo -80 n0 npudausutenbHo 25°C B TeueHHE OT MPUOIU3UTEIbHO 1 10 mpuoiu-
3UTENBHO 24 4 70 MOJHOTro 3aBepiueHus. HeoOs3aTenbHO 100aBISIOT OCHOBAaHHE, TaKOe KaK TpUATHIaMHH. Pe-
aKIHIO TaKKe MOYKHO NMPOBOAMTH B JBYX(a3HOHM cucTteme, COCTOSILIeH M3 pacTBOpUTENs, Takoro kak TT'® wmu
JIMOKCaH, ¥ BOJAHOTO PacTBOpa OCHOBAHMSI, HAIIPUMEP BOJHOTO pacTBOpa OMkapOOHaTa HaTpHs, IPH TEMIIEpaTy-
pe npubiauzuTensHo 25°C B TedeHHe OT MPUOIU3UTENFHO 2 10 npubian3uTenbHo 16 4. CoenvHeHne GOpMYJIbI
76 TOMyd4alOT NpW BBEICHUM 3AIIUTHOW I'PYyNIbl B coeanHEeHue (opmyisl 77. YCIIOBHS BBEICHUS 3aIlUTHOM
TPYIIBl BEIOMPAIOT TaKUM 00pa3oM, YTOOBI MOJyYHThH NMPEIOYTHTENFHO WIM B OCHOBHOM WHAWBUIYalbHBIN
n3oMep coequHeHus: Gopmynsl 76. B npyrom BapuaHTe BHIOMPAIOT TaKHE YCIOBHS, B KOTOPBIX CYIIECTBYET He-
3HAYUTEIbHAS BEPOSITHOCTh 00pa30BaHMs MHANBUIYATBHOTO H30MEpa coequHEHHsT (popMyInbl 77, Wi OHa MOJI-
HOCTBIO OTCYTCTBYET, HO, TEM HE MEHEE, COeJUHEHHE (OPMYJIIbI 76, MOKHO BBIIEIUTD C JOCTATOYHOH CTETIEHBIO
YHCTOTHI ISl AAINbHEHIIEro MCIONb30BaHuA B cuHTe3e. CrocoObl MOMyUeHHsI COSAMHEHUS C TaKOH CTENEHBIO
YHUCTOTHI BKJIIOYAIOT KPUCTALIM3ALMI0 CBOOOIHOrO ocHOBaHMS WM conu. Coenunenue ¢popmyisl 76, rae Rse
o6o3Hauaer Cbz, mony4aroT npu B3auMojeicTBUM coearHeHus: Gopmyinbl 77 ¢ OeHsmixioppopmuarom. Peaxk-
LU0 MPOBOJSIT B MHEPTHOM PAaCTBOpHUTENE (HAIpUMep, TUXJIOPMETaH M T.II.) IIPH TeMIIepaType OT NpUOIN3HU-
TenpHO -80 1o mpubnmsutensHo 25°C B TedeHHE OT MPHUOIM3UTENBHO 1 10 MpHOIM3UTENbHO 24 9 10 TIOJTHOTO
3aBepuieHus. HeoOs3aTebHO MCIIONIB3YIOT OCHOBAHUE, TAKOE KaK TPUATHWIIAMHH. Peakiuio Takke MOKHO Ipo-
BOJUTH B JIBYX()a3HOW cuCTEMe, ColeprKalleil pacTBOpHUTeIb, Takoi kak TT'®D nnn nuoxcaH, M BOJHBIA pacTBOP
OCHOBAHMsI, TAKOTO KaK BOJHBIA pacTBOp OMKapOOHATa HATPHs, MPH TeMmieparype npubimusurensao 25°C B Te-
YEeHUE OT NMPUOIU3UTENFHO 2 110 MpuOau3uTesbHo 24 4. BMecTo cBOOOIHOTO OCHOBAaHMSI MOKHO HCIIOJIB30BATH
CoJIb coeinHeHust GopMyItbl 77 B KOMOMHAIIMY ¢ OCHOBaHHWEM, TAKUM KaK TPUITHWIIAMHUH WM KapOOHAT HATPHSL.

Crneunanucty B JaHHOW 00JacTH TEXHUKH IPEACTABISIETCS OYEBHIHBIM, YTO coeauHeHue (opmyisl 70
MOXET TPEJCTABIATh COOON KaK MHANBUIYaJIbHBINA 3HAHTHOMED, TaK M CMECh SHAHTHOMEPOB, M UTO COEANHEHUE
¢opmyier 70 B popme MHIMBHIYAIFHOTO SHAHTHOMEPA MOXKHO ITOJIYYHTh IIPU MCHOIB30BAHUN B KaueCTBE HC-
XOJHOTO COeJMHEHHUs COOTBETCTBYIOIIETO HHINBUAYATEHOTO SHAHTHOMEpa coetMHeHNs GopMyJIbl 74 nnu 77.

[Tpumeps! nosyueHus: coequHeHns Gopmyiel [, COOTBETCTBYIOIIME COEANHEHUSIM 110 HACTOSALIEMY H300pe-
TEHWI0, IpUBeIeHBI B pasfene "[Ipumeps!" HIKe.

JlonoJHUTeIbHbIE CTIOCOOBI MOJIyYeHUsI COeTHHEHUI 10 HACTOSIIEeMY H300peTeHHIO

CoenrHEeHHE 110 HACTOSANIEMY N300PETEHUI0 MOXKHO MOJIydaTh B BUJE (papMalieBTHUECKH MPUEMIIEMON KH-
CJIOTHO-3/UIMTHBHOW COJIM MPU B3aWMOAEHCTBUYU COEAMHEHUs B (hopMe CBOOOJHOrO OCHOBaHHUS C (hapMaleBTH-
YeCKHM NpUeMJIEMON HEOpraHMYecKOi WM OpraHMYecKOW KHCIOTOH. B apyrom BapuaHTe (apManeBTHYECKH
NPUEMJIEMYI0 OCHOBHO-a/IMTUBHYIO COJIb COEIMHEHHS 0 HACTOSIIEMY M300pETeHHUIO IOJIy4aroT IIPH B3auMO-
JEWCTBUN COEIMHEHHUS B (hOpMe CBOOOIHON KHCIOTHI ¢ (hapMaleBTHYECKU ITPUEMIIEMbIM HEOPTaHUYECKUM HIIN
OpPTaHUYECKUM OCHOBAHHEM.

B npyrom BapmanTte coneBble ()OPMBI COETUHEHHUH IO HACTOSIIEMY N300PETEHHUIO MOIYYaroT C HCIOIb30-
BaHMEM COJIEH B KaUECTBE NCXOJHBIX MM POMEKYTOUHBIX COCIHHEHHH.

CoenuHeHHUsT IO HACTOSIILIEMY M300peTeHHI0 B opMe CBOOOIHON KUCIOTHI WIIM CBOOOJHOTO OCHOBaHHS
MOJTy4YaloT U3 COOTBETCTBYIOIINX OCHOBHO-aJIMTHBHBIX U KHCIOTHO-aJAUTUBHBIX coiei. Hampumep, coenune-
HHE 110 HACTOSIILEMY HU300pETEeHHIO B )OpME KUCIOTHO-aIJUTUBHOMN CONM MOXHO TPEBPATUTH B COOTBETCTBYIO-
1iee CBOOO/IHOE OCHOBaHKE IpU 00pabOTKE COOTBETCTBYIOIIMM OCHOBaHUEM (HaIllpUMep, PaCTBOPOM T'MIPOKCH-
Jla aMMOHHUSI, THUApOKcHaa Harpus M T.1.). CoeAMHEHHE 10 HACTOSLIEMY H300peTeHHI0 B ()OpME OCHOBHO-
AIJUTUBHOM COJIM MOXKHO INPEBPATUTH B COOTBETCTBYIOLIYIO CBOOOIHYIO KHCJIOTY HpH 00pabOTKE COOTBETCT-
ByIOLIEH KUCIIOTOH (Harpumep, COJISTHON | T.I1.).

CoenuHEHHs TI0 HACTOSIIIIEMY M300PETEHHIO B HEOKHCIEHHOW (hOpMe MOKHO IMOJydarh U3 N-OKCHIOB IO
HACTOSIIIEMY H300pPETeHHUIO P 00pabOTKE BOCCTAHOBUTEEM (HAIIPUMED, CEPO, TUOKCUIOM CEephI, TpH(EHMI-
tdhochuHOM, GOPTHIPHIOM JUTHSA, OOPTUAPUIOM HATpHs, TpUXIOopuaoM (ocdopa, TpudbpomunoMm docdopa u
T.II.) B IPUTOJHOM WHEPTHOM OPraHWYECKOM pacTBOpHTEINE (HalpuMep, alleTOHUTPHIIE, 3TaHOJIe, BOIHOM pac-
TBOpE AWOKCaHa M T.11.) IpH Temneparype ot 0 go 80°C.

[TponekapcTBa COeNMHEHHMH MO HACTOAILIEMY H300PETEHHIO IMOJYYAIOT 10 M3BECTHHIM CHENHANCTaM B
JIAHHOW 00JIACTH TEXHHMKH criocobaM (cM., Hampumep, Saulnier u 1p., Bioorganic and Medicinal Chemistry Let-
ters, T. 4, c. 1985 (1994)). Harmpumep, npurogHsie mposiekapcTBa MOYKHO MTOy4YaTh MPH B3aUMOICHCTBUN HEMO-
JU(UIUPOBAHHOTO COEIMHEHHS II0 HACTOSIIEMY H300pPETEHHIO C MPUTOJHBIM KapOaMIJIMPYIOIIMM areHTOM
(Hampumep, 1,1-aIMIOKCHATKUIKAPOAHOXIOPUIAT, Mapa-HUTPOHEHUIKApOOHAT | T.IL.).

3alIlMHleHHI)Ie ITPOU3BOAHBIC COG[[PIHeHl/Iﬁ IO HacCToAIIEMY I/l306p6TeHl/IlO MOoJIy4aroT 10 M3BECTHBIM CIIC-
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[IUATICTaM B JaHHOW 00JacTH TeXHUKH criocobam. [loapobHoe onrcanwe criocoO0B BBEIECHHS 3aIIUTHBIX TPYIII
U ux ynanenus npuseneHo B kuure T.W. Greene, "Protecting Groups in Organic Chemistry", 3-e u3n., John
Wiley and Sons, Inc. (1999).

CoenvHEHHS TI0 HACTOAIIEMY H300pPETEHHIO MOYKHO TTOyYaTh MO M3BECTHOM METOAMKE HIIM Croco0am o
HacTosleMy H300pETeHUIO B BUJIE COJBBATOB (HAIpUMEp, TUAPATOB). ['MapaThl COeNUHEHHUI 10 HACTOSIEMY
M300pPETEHUIO MOJYYar0T CTAHIAAPTHBIM METOAOM IPH MEPEKPUCTAIUIM3ALUU U3 CMECH BOJIHBIN/OpraHUYeCKUN
pPacTBOPUTEIb C UCIIOIB30BAHUEM TAaKUX OPTaHHUECKUX PACTBOPHUTEICH Kak JAMOKCAaH, TeTparuapodypaH WiH
METaHOIL.

CoevHEHHS TIO0 HACTOSIEMY H300PETCHHIO MOXHO TOJIy4aTh B BUAC WHIUBUAYAIBHBIX CTCPEOU30MEPOB
MY B3aWMOJICHCTBHU PALIEMUYECKOW CMECH COCIUHCHHUS C ONTHYCCKU aKTHBHBIM PA3JCISIONIMM PEarcHTOM C
o0pa3oBaHUEM TapBl TUACTEPEOMEPOB, ITOCIE Pa3leiCHUs TUACTEPEOMEPOB M BBIICIICHHUS ONTHYCCKH YUCTHIX
SHAaHTHOMEPOB. Pa3neneHre YHAHTHOMEPOB MOXKHO IPOBOAWTEH C HCIIOJIB30BAHHMEM KOBAJCHTHBIX THACTEPEO-
MEPHBIX MPOU3BOIHBIX COSAMHEHUH 10 HACTOAIIEMY H300PETEHHIO, IIPEATOYTHTEIHHO JUCCONUUPYIOMNX KOM-
IUIEKCOB (HampuMep, KpUCTAJUIMIECKUX colieil nuactepeomepoB). [lmactepeoMepsl XapaKTepHU3YIOTCS pa3ind-
HBIMH (PH3UYECKUME CBOMCTBAMH (HApHMep, TEMIIEPATypOH TUIaBICHUS, KUIIEHUS, PACTBOPUMOCTBIO, PEaKIIH-
OHHOM CIIOCOOHOCTBIO M T.I.) M UX MOKHO pa3/IeIuTh NPOCTHIM METOJIOM C UCIIOJIb30BaHHEM pa3lIMuuii B yKa-
3aHHBIX CBOWCTBaX. JlMacTepeoMepbl MOXKHO pa3lesiaTh XpoMaTorpaduei Wik MPeAnOYTHTEIBHO C UCIIOJIb30Ba-
HUEM CHOCO6OB p%ﬂeﬂeﬂﬂﬂ/BlﬂﬂeﬂeHI/lﬂ, OCHOBAHHBIX Ha Pas3jM4uAX B PaCTBOPUMOCTH. OHTI/I'-IGCKI/I YUCTbIC
SHAHTHOMEPHI 3aTEM BBIJCISIOT BMECTE C PA3JIEIISIONIIM areHTOM C HCITOJIb30BAHUEM JIFO0O0TO crtoco0a, He MpH-
BOJIAMICTO K parieMu3anuu. bosee moapoOHOe omicaHue Crioco00B BEIICICHUS CTEPEON30MEPOB COCTUHEHUI 110
HACTOSIIIEMY H300pETCHHUIO U3 MX palleMUYeCKUX cMmecel mpuBeaeHo B kaure Jean Jacques, Andre Collet, Sam-
uel H. Wilen, "Enantiomers, Racemates and Resolutions", John Wiley and Sons, Inc. (1981).

Takum oOpaszom, coemuHeHUs GopMyIsl I, COOTBETCTBYIOMINE COSNWHEHUSM II0 HACTOSIIEMY H300peTe-
HUIO, MOJKHO TIOJYyYaTh CIOCOOOM, KOTOPBIN BKITFOUAET CICIYIOIINE CTaINH:

(a) peakium, yka3aHHble Ha cxemax [-IX u

(b) HEOOA3aTENBEHO TIPEBpAIIEHHE COSTNHEHHS [T0 HACTOSAIIEMY H300peTeHHUIO B (hapMareBTHUECKH TIPUEM-
JIEMYIO COJIb,

(¢) HeoOsI3aTeIbHO MPEBPAIICHUE COJIA COCAMHEHUS 10 HACTOSAIIEMY M300PETCHHUIO B COCJIMHEHHUE B CBO-
60110 (opme,

(d) HeoOs3aTeNILHO MPEBpAIlCHHE HEOKHCICHHOW (DOPMBI COCIMHEHUS M0 HACTOSIIEMY H300PETCHHIO B
(hapMareBTHYECKH MpHEeMIIeMbIi N-OKCHI,

(e) HeoOs3aTENMBPHO MpeBpalieHue N-OKCHIa COSIMHEHUS 110 HACTOSAIIEMY H300PETCHHIO B €T0 HEOKUCIICH-
HyI0 hopMmy.

(f) HEOOs13aTEeIHPHO BHIJIEIICHUE HHINBHUIYaTHFHOTO H30Mepa, HalpUMeEp CTepeon3oMepa COSIMHEHUS 110 Ha-
CTOSAIIEMY H300pETEHUIO, H3 CMECH U30MEPOB,

(g) HeoOs13aTeNBbHO MpEBpallieHHe HEMOAU(PHUIMPOBAHHOIO COSIUHEHHS 10 HACTOSILEMY H300pETEHHIO B
(hapMareBTHYECKH TPHEMIIEMOE ITPOIEKAPCTBEHHOE IPOU3BOIHOE U

(h) HeoOs3aTeNnbHO MpEBpalleHHEe MPOJICKAPCTBEHHOTO MPOU3BOIHOTO COCIMHEHHUS MO HACTOSIIEMY H30-
OpETeHHUIO B €r0 HEMOJU(PHUIIUPOBAHHYIO (OpPMY.

HonyquMe HUCXOJHBIX MaTCprajoB HE OIMMMCAHO HO[lpO6HO, TaK KaK UCXOJHbIC COCANMHCHNS U3BECTHBI UJIN
WX MOJYYaroT 10 U3BECTHBIM METOIMKAM MJIH KakK OmMKcaHo B pasnene "[lpumepsr" Hibke.

Crienuanucty B TaHHON OOJIACTH TEXHHKH IPEACTABIISICTCS OYCBHIHBIM, YTO OIMCAHHBIC BBIIIC MPEBpa-
MICHUS TIPUBEACHBI TOJBKO JUISI WLTIOCTPAIIMK CIIOCOOOB TONYYEHUS COCIUHECHHUI MO0 HACTOsSIIEMy H300peTe-
HUIO, ¥ YTO MOKHO UCIIOJIB30BaTh TAKXKE IPYTUE H3BECTHBIC CIIOCOOBL.

IIpumepnl

[IpuBeneHHbIC HIKE MPOMEKYTOYHBIE COSNUHEHUS W MPUMEPHI HILTIOCTPUPYIOT MOTYYCHHUE COSIMHEHHH
10 HACTOSIIEMY H300pETEHHI0, HO HE OTPAHUYHMBAIOT €r0 00BEM.

CHrcoK HCIOJIBF30BAHHBIX COKPAICHUI:

Cbz - OeH3MI0KCHKApPOOHMIT,

BOC - tper-6yTokcukapOoHHI,

CP - nponudepanus KICTOK,

AXM - nuknopmeras,

DIPEA - N,N-1uu30nponuidTuiaMuH,

(PdCly(dppf)) - [1,1'-6uc-(mudennndocduno)deppoueH | muxnopmamnaauii(1l),

JIMD - 1,2-muMeToKCU3TaH,

JIMA - N,N-guMeTnIaleTaMmI,

DMAP - N,N-numeTunaMuHONIUPUANH,

JAM®A - N,N-gumeTtnindopMamMu,

IM®A IMA - N,N-aumeTradopMaMu TUMETHIAIETANIb,

JMCO - numeruncynbhokcus,

EtOAc - atmnarerar,

KXBP - xugkoctHas xpomaTorpadus BHICOKOTO pa3peleHus,
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iPrOAc - m3onponmianerar,
Ms - MeTaHCyIb()OHNMI,
2-metun IT® - 2-metunrerparuapodypas,
NMP - N-MeTunnupoauuHoH,
TI'® - Terparuapodypas,
TCX - ToHkocnoiHas xpomartorpadus,
pTsOH - napa-tonyosncynbhoHOBasi KUCIOTA,
[TpomexxyTouHOE COeMHEHHE TPeT-OyTHIOBBIN 3(hup uaHo(2-MEeTHITHOMPUMHINH-4-1T)yKCyCHON KH-
CJIOTHI
Ny
‘S)‘\N/ CN
o7 0

B cycnensuto ruapuaa varpus (7,15 v, 179 mmons, 60% B macie) 8 IMCO (100 mi) mpu 23°C noGasiisiiu
TpeT-OyTrnunanoanetar (24,8 r, 170 MMoub), mociie npeKpaiieHus BbIIeIeHNsT BOJopoaa o0aBisum 4-Xi10p-2-
MetunTuonupumuuH (13,7 r, 85 mmors). [lomyueHHyI0 peakiioHHy0 cMech HarpeBaiau nmpu 80°C B TeueHue
16 4, 3arem oxnaxaanu 10 KT u peakuunio ocraHaBIMBaIN NP TOOABICHUH OXJIAXKICHHOTO JIbJIOM HaChIIIEHHO-
ro xyopuna ammonust (300 mur). TBepaoe BemiecTBO OTHENsUIM (DUIIBTPOBAaHHEM U MPOMBIBAIM BO#o# (2x200
MIi). B TBepnoe BemectBo nobasisuiu rekcad (300 mut) U MoJy4eHHYI0 cycrieH3uto HarpeBanu mpu 60°C B Teue-
Hue | 1 u 3arem oxnaxkaanu 1o KT. TBeproe BemiecTBO OTAEIIN QUIBTPOBAHUEM U ITPOMBIBAIIM IT'€KCAHOM, TIPH
9TOM IOJIy4aId YKa3aHHOE B 3arojoBke coequaenne. MC: m/z 266,0 (M+1).

'H-SIMP (400 MI', CDCly): § 7,82 (d, 1H), 6,74 (d, 1H), 2,63 (s, 3H), 2,61 (s, 1H), 1,52 (s, 9H).

[TpomexxyTouHOE coequHeHne (2-METHITHOINPUMHU TMH-4-1J1)alleTOHUTPHI

N
NC. Ay, g~

B pactBop mpoMexyTOUHOTO TpeT-0yTHIIOBOTo 3dupa NHaHO(2-MEeTHITHONUPHUMUANH-4-1IT)yKCYCHOH KH-
ciotsl (5,3 T, 20 MMois) B Oe3BogHOM TOyode (100 mir) 1o0aBIsUH Mapa-TolyoCyIb(hoHOBYIO Kucioty (800
mr). [TonmydeHHyI0 cMech HarpeBajii ¢ OOpaTHBIM XOJIOMMJIBHUKOM B TedeHue 8 4, oxiaxnanu go KT u skcrpa-
THpOBaNN 3THaneTaToM. OpraHM4ecKui 1ol MpoMbIBaiIK |H. BOAHBIM PaCTBOPOM THAPOKCHIA HATPUSI U COJIe-
BBIM PACTBOPOM, CYIIWIN HaJl CylIb(aToM HATpus, GUIBTPOBAIM M KOHIEHTPUPOBAIH. HeouneHHbIH NpoayKT
ounImany xpomarorpadueil Ha cuMKarese (JIIOCHT: TeKcaH/3TiianeTar, 3:1), mpu 3ToM NoIyYain yKa3aHHOEe B
3aroyioBke coenuaenrne. MC: m/z 166,0 (M+1).

'H-SIMP (400 MI', CDCly): & 8,56 (d, 1H), 7,12 (d, 1H), 3,84 (s, 2H), 2,57 (s, 3H).

[IpomesxyTounoe coequaeHue 4-(2-(MeTHITHO ) TUpUMHUANH-4-10)- | H-ntmpazon-3-amun

N7 T
S)\\N 4
I i N
NH

Cragus 1. 3-(JumetnnamuHo)-2-(2-(METHITHO ) TAPUMUAUH-4 -1IT) aKPATOHU TP

B mpomexyTouHBIH (2-METHITHOMUPUMHUANH-4-101)aneToHuTpun (2,62 1, 15,7 mmons) mobasmsuu N,N-
muMeTmwipopMaMu tuMeTraneTans (30 Mir) U MOMyYeHHYI0 PeaKIHOHHYI0 cMech HarpeBanu mpu 100°C B Te-
yeane 16 4. OxyaxIeHHyI0 PEakHOHHYI0 CMECh KOHIIEHTPHPOBAIHM M OCTATOK HCIIOJIB30BAIN 0€3 JIOTOJIHU-
TENBHOM OYUCTKH.

Cranus 2. 4-(2-(Meruntuo)nupumunui-4-un)-1 H-nupazon-3-amus.

CMech HEOUMIEHHOTO 3-(AMMETHIIaMHUHO)-2-(2-(METHIITHO )TUPUMHIMH-4-11)aKpUIOHUTPHIIA, TTOJTy4YeH-
HOTO Ha Ipeablaylieii craaun (Bce KOJIMYeCTBO) M MOHOTrUApara rujapasuna (2,36 mi, 47 MMoib) B 0€3BOJJHOM
sta”one (75 mi) Harpeanu npu 80°C B TeueHue 16 4. PeakimonHyto cmech oxnaxkaanu 1o KT u koHLeHTpupo-
BaJIM, 3aTE€M pacHpeAeIsIM MEXKAy STHIIALETaTOM M COJIEBBIM pacTBOpoM. OpraHudeckuil cioil OTHensud |
MPOMBIBJIM COJIEBBIM PacTBOPOM, CYIIWIM Haj Cyjib(aToM HaTpusi, (UILTPOBAIM M KOHIEHTpupoBaitu. He-
OYMIIEHHBIN IPOJAYKT OUYMIIAINA XpoMaTorpaduer Ha CHIIMKarese (JIOSHT: TPaJIMeHT METaHONIa B TUXJIOpMeTa-
He, oT 2 10 5%), mpu 3ToM moiyvanu 4-(2-(metwminruo)nupumMunni-4-min)- 1 H-mapazon-3-amua. MC: m/z 208,0
(M+1).

'H-SIMP (400 MI'u, IMCO-de): & 11,9 (s, 1H), 8,3 (s, 1H), 7,87 (s, 1H), 7,23 (yump. s, 1H), 6,43 (s, 1H),
5,74 (s, 1H), 2,53 (s, 3H).

[IpomexxyTouHoe coequaeHue 1-m30nponui-4-(2-(MeTniTHo )\mupuMuInH-4-un)- | H-upazon-3-aMmua

N=
SNA
/ }N
N

A

[Ipomesxxytounsiit 4-(2-(MeTmntio ) mupuMuana-4-nn)- 1 H-mpason-3-amun (10,0 1, 40 MMoms) pacTBOpsH
B TI'® (200 mi1), 3aTem mobasmsum 2-noanpornad (6,3 mi, 63 MMOJIb) U MeTOKcH HaTpus (25 mac.% pacTBop B
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mertaHoue, 14,3 mi, 63 Mmoub). [TonydeHHyro peakioHHy0 cMech HarpeBaiy npu 50°C npu nepeMeInBaHiy B
aTMoc(epe azoTa B TEUEHHE 3 CYTOK, 3aTeM KOHLEHTPUPOBAIM B Bakyyme. OCTaTOK NMEPEHOCHIN B STHIIALIETAT
(200 my1) ¥ IPOMBIBAJIM BOAHBIM PACTBOPOM KapOOHATa Kallksl U COJIEBBIM PAacCTBOPOM, CYIIMIHN Hax cyibhaToM
HaTpusl, GUIBTPOBAIN U KOHIEHTPUPOBAIIH, IIPH STOM IOJIy4aln OCTaTOK KOPHYHEBOro 1BeTa. OCTaTOK OYHIIa-
a1 xpoMatorpadueil Ha cuiMkaresie (JJIOSHT: T€KCaH/dTWIAleTaT), IpH 3TOM Hoiydaid |-u3omnporui-4-(2-
(metminTro)nupuMuanH-4-uin)- 1 H-nupazon-3-amuH B Buje TBepaoro Beuiecta. MC: m/z 250,1 (M+1).

'H-SIMP (400 MI'n, CDCly): & 8,23 (d, J=5,6 ', 1H), 7,60 (s, 1H), 6,83 (d, J=5,6 I'n, 1H), 5,23 (d, J=2.8
I'u, 2H), 4,21-4,25 (m, 1H), 2,50 (s, 3H), 1,37 (d, J=6,8 T'u, 6H).

AHaNOrM4YHBIM METOJOM moiy4ainu 1-31mn-4-(2-(merunruo)nupuMuant-4-un)-1H-nmupazon-3-amun u 1-
MeTni-4-(2-(MeTuaTno)nupuMuuH-4-uin)- 1 H-nupazon-3-amus.

[TpomexyrouHoe coenunenue 4-(3-uox-1-uzonponui- 1 H-nupazon-4-mi)-2-(MeTHITHO ) TUPUMUINH

N==

s/

VAR '

"
L

CuMech TpoMexyTodHOro |-m3ompormn-4-(2-(MeTuitio ) mupuMuana-4-mn)- 1 H-mpazon-3-amuna (4,0 T,
16,0 mmos), m3oneHTwrHTpHTa (13,2 T, 112 MMOITB) U Hioguctoro metwieHa (30 mur) HarpeBamu mpu 100°C B
TeueHue 3 4. Jleryune BemecTBa yoalsuid B BaKyyMe, IIPU 3TOM TTOTyYald TEMHBIH OCTaTOK, KOTOPBHIA OUHIIATH
xpomarorpadueii Ha cuiuKarene (JMI0CHT: TeKcaH/dTIianeTar, 2:1), Ipu 3TOM NOoIyYaid YKa3aHHOE B 3aT0JIOB-
Ke COeZMHEHNe B BuAe TBepAoro Bemectsa. MC: m/z 361,1 (M+1).

AHaJIOTHYHBIM MeToA0M moiy4anu 4-(3-uon-1-stun-1H-nmpaszon-4-nn)-2-(metuntio)mupumuang, 4-(3-
noa-1-metnin- 1 H-mupazon-4-un)-2-(Metuntuo)mupumMuana U 4-(3-uoa-1H-mupazon-4-wmi)-2-(MeTUATHO ) TUPH-
MUJIUH.

[MpomexyrouHoe coexuHenue 4-(3-uon-1-(terparuapo-2H-nupan-2-un)-1H-nupazon-4-mn)-2-(Metui-

THO)ITUPUMUIUH
N

54 4

A |

Lo

@

PactBop 4-(3-mon-1H-nmupazon-4-un)-2-(metuntuo)nmupumuaria (270 mr, 0,85 MMoib) U MOHOTHIpATa
napa-toiyoncyib(poroBoi kuciorel (32 mr, 0,17 mmonb) B 3,4-nuruapo-2H-nupane (1 mi) HarpeBasiu mpu
60°C B Teuenne 5 4. OxJIaXXIeHHYI0 CMECh pa30aBIIsiId STHUIIALETATOM, IIPOMBIBATH BOJOI U COJIEBBIM PacTBO-
pOM, 3aTeM CYIIHIM Haja CyJabhaToM HATpus, QUIBTPOBAIN U KOHIEHTPUPOBAIH. OCTATOK OYMIIAINA XPOMATO-
rpaducii Ha cunukarene (moeHT: 10% sTunmarerat B reKkcaHe), MPU 3TOM MOJIyYald YKa3aHHOE B 3ar0JIOBKE
coequnenue. MC: m/z 402,7 (M+1).

IIpomexyTouHoe COEIIIHEHHE 4-(3-non-1-nzonponui- 1 H-nupazon-4-nin)-2-(meruncynbho-
HWIT)TUPUMHUTTH

N=
M9018’<\N /i

B pactBop npomexyrounoro 4-(3-noz-1-uzonponui-1H-nupa3zon-4-mn)-2-(Metunruo)nupumununa (4.51
r, 12,5 Mmmonp) B muxiopmerade (60 mir) mpu 0°C mobaBisumy MeTaxiiopnepOeH30iiHyIo Kucioty (3,65 T, yucro-
ta 77%, 16,3 mmosnb). [Tonyuennyio cmech nepemenmnBanu npu 0°C B armocdepe azora B TedeHue 3 4, 3aTeM
pa30aBIsIM STHIALETATOM M IPOMBIBAIM BOJHBIM PacTBOPOM KapOoHaTa KajMs M COJeBbIM pacTBopoM. Opra-
HUYECKUH CJION CYIIWIIM HaJl CyJb(paToM MarHus, GUILTPOBAIN ¥ KOHIIEHTPUPOBAIIH, ITPU 3TOM noiydanu 4-(3-
noz-1-uzonponwi-1H-mupazon-4-mn)-2-(MeTnicya-GpoHII)IMPUMUANH B BHAE TBepaoro Bemectsa. MC: m/z
393,0 (M+1).

AmnanornyasiM MetonoM noiydanu 4-(3-nog-1-stmi-1H-nmupaszon-4-um)-2-(MeTHiIcy b OHUIT ) TMPUMUANH
u 4-(3-non-1-metnn- 1 H-nmpazon-4-mi)-2-(MeTHICY b () OHUIT ) THPUMHETUH.

[IpomexxyTodHOE coeqrHEHNE | -0SH3MITNICH-2-N30MPONMIITHAPA3HH

B kpyrnomonnyro xondy, conepxanryro 6e3BoaHblil aneratr Hatpus (8.2 T, 0,1 monp) B sTanone (125 mi,
50%) mobapnsun ruapoxiopun nionpomwiruapasura (11,1 r, 0,1 mons) u Genzanpaerusn (10,6 T, 0,1 Moib).
[onyuennyto cmech nepememnBaiu npu KT B teuenne 20 4. PeakMOHHYIO CMECh IKCTParupoBaiu 3PUpoM
(3%250 mur). Opranudeckue Ciou 0ObEIUHSUTH M MTPOMBIBAIA BOIHBIM PAacTBOPOM OMKapOOHATa HATPHSI U COJIe-
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BBEIM PaCTBOPOM, CYIIMJIH Hall Cymb(haToM HATpus, QHIBTPOBAIN, KOHICHTPUPOBAIN U YIAPUBAIN B CMECH C
TOITyOJIOM (3X), IPH ATOM TIOJTyYalId YKa3aHHOE B 3ar0JIOBKE CoeAnHEHNe B Buae Macia. MC: m/z 163,3 (M+1).

AHaAJIOTHYHBIM METOJIOM TTONTydYany 1-OeH3MInAeH-2-3THITHAPA3HH U3 NCXOIHOTO OKCanaTa ATHITHAPa3H-
Ha C WCHOJH30BaHHEM METAHOJIAa M TPHITWIAMHHA BMECTO 3TAaHOJA W areraTa HaTPUs COOTBETCTBEHHO W -
OCeH3WINIeH-2-METIIITHIPA3HH U3 MCXOJHOTO METWITHApa3WHa C HCIIOIB30BAHWEM METAaHOJAa B KadecTBE pac-
TBOpHTEIIS, O3 JOOABJIEHHUSI OCHOBAHHSI.

[TpomexxyTouHoe coenunenune 2-((2-0eH3nnuaeH- 1 -n30MpOMIrHAPa3uHIIT )METHIIEH )MAJIOHOHUTPHJT

Y ocn
pr N NF ey

PacTtBOp mpomexxyTounoTO 1-0eH3mnmnaen-2-u3onponmiruapasunaa (12,9 r, 0,079 mons) B 6e3BogHoM TT' D
(200 mu) oxmaxnanu Ha OGaHe cyxoW Jien/aneToH B arMocdepe aproHa. B pacTtBop mimpuioM 100aBisuTH H-
Ooytmumtuii (1,6 M B rekcane, 66 mi, 0,106 MonB), TOTYYEHHYIO CMECh EPEMENINBAIN [IPH TEMIIEpaType Cy-
XOro JIbJIa B TeYE€HHE 5 MUH. 3aTeM 100aBisui pacTBop (2-(3ToKcuMeTHiIeH )MaononuTpuia (13,6 r, 0,11 mMounb)
B TI'® (30 mu). PeakiimoHHyo cMech MepeMENIUBaiu MPU TeMIIepaType Cyxoro Jibjaa B Tedenue 0,5 4. 3atem
PEaKLUI0 OCTaHABIMBAIM NPHU J00aBJICHUH HACBIIIEHHOTO BOJHOTO pacTBopa OukapOoHaTta Harpus. lomyuen-
HYIO peakIMOHHYI0 cMech HarpeBaian 10 KT u skcrparupoBanu stunaneraroM. OpraHudeckue ciion 00beuHs-
JM, CYLIMIN HaJl CyJb(paToM HaTpusl, GUIBTPOBAIN U KOHIEHTpHPOBaIH. OCTaTOK CyCHEHIUPOBAIIN B 3TAHOJIE
npu 006paboTKe yIpTpa3ByKoM. [1oydeHHBIH 0CaloK OTACISUTH (PIIIBTPOBAHNEM U TIPOMBIBAIA HEOOIBIITNM KO-
JINYECTBOM XOJIOHOTO 3TaHoIIa, npu 3TOM IOy JaITi 2-((2-6en3unuaeH- 1 -
W30TPOTITHAPAZHHIIT)METIIICH )MATIOHOHUTPIII B BUJIE TBEPIOTO BEIIECTBA JKEJITOTO IBeTa. MaTOUHBINA pac-
TBOP KOHLIEHTPUPOBAIM W OCTaTOK OYHIIAIM KOJOHOYHOW Xpomarorpadueil Ha cuiukaresie (DJIOCHT: Tek-
can/aTwnanerar, 1:1), TpH OITOM MONy4aid JAOMOJIHUTENbHOE KoiudecTBo  2-((2-OeH3umaeH-1-
H30MPONMITHAPA3HHII )METHICH )MaloHOHUTpIIa. MC: m/z 239,2 (M+1).

[TpomexxyTouHoe coequnenne 2-((2-6eH3nnnaeH- 1 -3THIrHIpa3uHII )METUIIEH )MAJIOHOHUTPHI

™ eN

pr NN ey

B pactBop (2-(3ToKcuMmeTmneH)manonoruTpuna (15,2 r, 0,124 momns) B Tomyone (100 mit) mobasmsuu mpo-
MEXYyTO4HBIN 1-0eH3nnuaeH-2-atunruapasus (18,4 r, 0,124 monb). Ionyyennyto cmech BeinepxuBaiy npu KT
J10 00pa3oBaHus ocajka. PeakllMOHHYIO CMeCh IIEpEMEIIUBAIIM B TCUCHHE emie 16 4, 0caloK OTACIUIH QUIBTPO-
BaHMEM M IPOMBIBAIN HEOOJIBIINM KOJIMYECTBOM XOJIOJJHOTO 3TAHOJA, IIPH 3TOM noiydanu 2-((2-6en3unuaeH-1-
STUITHPA3UHII)METHIICH )MaJIOHOHUTPHII B BUJIE TBEPAOTO BEIECTBA.

AHaIOTMYHBIM METOIOM MoJTyqaiu 2-((2-0eH3uauaeH- 1 -MeTHITUIpa3suHII )METHIIEH ) MIOHOHU TP L.

[IpomexxyTodHOE coequHeHNe 3-aMUHO- | -u3omnporni- | H-upa3on-4-kapOoHUTPIIT
NC NH;

i
N
N
/J\

Cmeck mpoMeKyTouHOTO 2-((2-OeH3mmmaeH- | -u30nponmIriIpa3suHII)METHIICH )MaIoOHOHUTpIIa (9,42 T,
40 MMOJIb), KOHIIEHTPUPOBAHHON XJIOPHUCTO-BOAOPOTHOM KUCIOTHI (5 M) m dTaHona (50 mur) HarpeBanmu ¢ 00-
paTHBIM XOJIOMWILHUKOM B TeueHue 20 MuH. [TonydeHHYI0 PEaKIIMOHHYI0 CMECh KOHIIEHTPHPOBAIH U 100aBJIs-
a1 3¢up (50 mir). Cmech 00padaThiBaIM YIbTPa3BYKOM, 3aTeM BEpXHUH ClI0i 3dupa orOpackiBaiu. B moyuen-
HBIA OCTATOK M00AaBJISUTH BOAHBIA pacTBOp ruapokcuaa Hatpust (20 My, SH.) U CMeCh SKCTPArHpPOBAIH JUXJIOP-
MeTaHoM (3x). Opranndeckue ciou 00bEIUHSIIN, CYIIMIN Hajl Cyab(paToM HaTpusi, PUIbTPOBAIN U KOHIEHTPH-
poBanu. OcTaToK OYMIIAIM KOJOHOYHOH Xpomarorpadueil Ha cuimkarese (JIO€HT: rekcan/>twianerar, 1:1),
TIPY 3TOM MONy4anu 3-aMUHO-1-u3onponmi-1H-nupa3on-4-kapOoHUTPHII B BHJE TBEPJOIO BEUIECTBA KOPHYHE-
Boro nBera. MC: m/z 151,2 (M+1).

'H SIMP (400 MI', IMCO-dq): & 8,09 (s, 1H), 5,51 (s, 2H), 4,22 (m, 1H), 1,31 (d, J=7 I', 6H).

AHaJIOTMYHBIM METOJIOM IT0JTy4aiy 3-aMuHO- 1-3THi-1 H-nimpazosn-4-kapoonutpun u 3-amuHo- 1 -metuin-1H-
mUpazon-4-kapOOHUTPHI.

[Ipomexyrounoe coequuaenue 1-(3-amua0- 1-m3onpornmi- 1 H-mupason-4-mr)3taHoH

0
NH;
A
B pacrBop npomexyrounoro 3-amuHo- 1-u3onponui-1 H-impazon-4-kapdonurpuna (5,29 1, 36,5 MmMois) B
6e3BogHoM TI'® (200 mur) mpu 0°C nobasisiiam pacTBop MermnMarHuitopomuza (3 M B adupe, 56,5 mi, 0,17
MoJ1b). [TonmydeHHyI0 peakIIMOHHYIO CMECh HarpeBal ¢ 0OpAaTHBIM XOJIOJMILHUKOM B T€UCHHE 4 9, 3aTeM OXJIa-
xkpamu g0 0°C m peakunuio ocTaHaBIUBaM TpHU godaBieHu 10% BOIHOTO pacTBOpa XJIOPUCTO-BOIAOPOIHOM

KUCJIOTHI 10 HelTpansHoro pH. PeakimoHHYI0 cMech SKCTparupoBad OOJIBIIMM KOJHYECTBOM CMECH IHXJIOP-
MeTas/n3onpornanon (9:1). Opranuyueckue ciion 0ObEIUHSIN, CYIIWIA HAJ CyIb(paToM HATPUs, GUIETPOBAIN U
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KOHIIEHTpHUpOBaIA. HeounmeHHbIi MPOAYKT OYHINAIN KOJOHOYHON XpoMaTorpadueii Ha cuiuKareie (3JIFOCHT:
rekcan/atunanerar, 1:1, 3arem stunanerar/meraHon, 9:1), npu 3TOM MOJyYald yKa3aHHOE B 3arojOBKE COCIH-
HEHHE B BHJIC TBEPOIO BEIIECTBA CBETIO-KOpUIHEBOro 1eeta. MC: m/z 168,2 (M+1).

'H SIMP (400 MI'n. IMCO-dq): & 8,18 (s, 1H), 5,62 (s, 2H), 4,23 (m, 1H), 2,20 (s, 3H), 1,37 (d, J=7 ',
6H).

AHaJIOTHYHBIM MeTOOM Nodydanu 1-(3-amuHo-1-3Tmi-1H-nupa3zon-4-un)stanon u 1-(3-amuzo-1-mMeTuin-
1 H-nupa3oii-4-ui)3TaHOH.

IIpomesxyTounoe coequnenue 1-(3-uoa-1-uzonpornuin-1H-nupason-4-mi)3taHoH

o]
—

7o\
N
N

N

B pactBop mpomexyrtounoro 1-(3-amuuo-1-n3onpommi-1H-nupazon-4-mwn)3tanona (3,97 r, 24 Mmomb) u
napa-TsOH-H,O (9,07 r, 48 mmons, 2 5kB.) B aneroHuTpuire (150 mi) npu 0°C mo kamisimM 100aBIsUTH pacTBOP
HUTpUTa HaTpus (2,97 r, 43 MmMmons, 1,8 3kB.) n noguna kamms (8,0 r, 48 Mmons, 2,0 3kB.) B Boze (20 mu). [Tomy-
YEHHYIO CMECh NepeMelInBaIIM IIPU YKa3aHHOI Temneparype B Tedenue 10 muH, 3atem HarpeBanu 10 KT u me-
pemMelnuBany B TeueHne 3 4. CMech KOHLEHTPUPOBAJIH, 3aTeM pa30aBIsUTM BOJOH M HEWTpPAIM30BAIN TIPH JI0-
0aBiieHUH BOJHOTO pacTBopa KapboHata Hatpus a0 pH 9-10. 3aTemM peakIIMOHHYIO CMECh KCTPArMpOBaIN STHII-
arieratoM (3x). OObeIMHEHHbIE OpraHNYeCKHe CIION POMBIBAIM PACTBOPOM THOCYJIb(aTa HaTpHUsl, CYILIMIN Hal
cyibdaTomM HaTpusi, QUIBTPOBAIM U KOHLEHTpUpOoBaIU. OCTaTOK OYMILAIN KOJOHOYHOW Xpomarorpaduei Ha
cuiIMKarese (3JII0CHT: TeKcaH/3Tmianerar, 1:1), mpu 3ToM Iojy4any yKa3aHHOE B 3ar0JIOBKE COEMHEHUE B BUIC
TBEPAOTO BEIeCTBa CBETJIO-KopryHeBoro 1Bera. MC: m/z 279,1 (M+1).

'H SIMP (400 MI', IMCO-dy): & 8,51 (s, 1H), 4,53 (m, 1H), 2,37 (s, 3H), 1,41 (d, J=7 I'ny, 6H).

AHanoruyHeIM MeTosoM mnoiydanu 1-(3-uon-1-stmin-1H-mmpason-4-un)asranon u 1-(3-uon-1-mernin-1H-
MUPa30II-4-1I1)3TaHOH.

[IpomexxyTodHOE CoequHEHHE 3-(TuMeTHIaMuHO)-1-(3-noa-1-m3onponmi- 1 H-mmpason-4-wr)npomn-2-eH-1-

OH

Cwmech npomexyTounoro 1-(3-uon-1-uzonponmi-1H-nmupazon-4-un)sranona (5,0 r, 18,0 mmons) 1 N,N-
nuMeTuiadopmamua aumermianerans (50 mu) HarpeBanu npu 155°C B teuenne 20 u. [TonyueHHy0 peakMOH-
HYIO CMECh KOHLIEHTPUPOBAJIH B BaKyyMe, IIPH 3TOM IOJyYaId HEOUHIIEHHOE YKa3aHHOE B 3ar0JIOBKE COE/IHHE-
aHue. MC m/z 334,0 (M+1).

AHAJIOTHYHBIM METOAOM TMONydad 3-(IuMeTminaMuHo)-1-(3-non-1-stun-1H-mmpazon-4-un)npon-2-eH-1-
OH U 3-(muMeTmnaMuHo)- 1-(3-noa- 1-mermn- 1 H-nmupa3zon-4-wn)npon-2-eH- 1 -0H.

[pomexytounoe coenmuaenue 4-(3-noa-1-monpormi- 1 H-mupason-4-wn)nupuMuIuH-2-aMuH

N=
HZN’{\N 7
Y
N
A
CMech HEOYHIIEHHOTO MPOMEXYTOYHOro 3-(auMeTrunamuHoO)-1-(3-uox-1-u3zonpommn- 1 H-nupazon-4-
nn)npomn-2-eH-1-oxa (4,0 r, 12,0 Mmmouns), ruapoxiopuaa ryaauauaa (2,63 r, 27,6 MMoIb), THAPOKCHAA JTUTUS
(635 wmr, 27,6 Mmmoib) 1 BTOp-OyTanona (50 Mur) HarpeBajad HpU MEPEMEIIMBAHUH B 3aKPHITOM PEaKIIHOHHOM
cocyne npu 110°C B teuenne 20 9. OXJTaKACHHYIO PEaKIMOHHYIO CMECh KOHIICHTPUPOBAIH, 3aTeM HO0OABIISIN
BOJly W IOJIyYEHHYIO CMECh dKCTparupoBaiy stuianeraroM. OObeqMHEHHbIE SKCTPAKThl CYIIWIN Haj Cyibda-
TOM Harpusi, pUIbTpoBa M U KOHIEHTpHpoBaiu. K TBepaoMy octaTky Ao0aBiisuld 3THIALETaT, cMech 00pada-
TBIBAIN YJIbTPa3BYKOM. TBEpIbIii NPOAYKT OTAEISUIM (DUIABTPOBAHUEM, MPOMBIBAIM STHJIALETATOM W CYIIWIIH,
IIPU 3TOM TIOJIy4alIld YKa3aHHOE B 3aroJIOBKE COCIMHEHHE B BUJE TBEPJOTO BEIIECTBA JKEITO-KOPHYHEBOTO IIBE-
ta. MC: m/z 330,0 (M+1).
AHanoruyssIM MeTonoM noustydanu 4-(3-uox-1-stuin-1H-mupazon-4-un)mupumuaus-2-amMud 1 4-(3-uox-1-
MeTwiI- | H-mmpason-4-mn) mupuMu inH-2-aMiH.
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[IpomexyTounoe coequaenue 4-(3-nona-1-m3onponmi- 1 H-mmupazon-4-win)mupuMuinH-2-01

N==
HO—&  /
N _<'
N
"~

B cmecrs mpomexyrounoro 4-(3-uon-1-monponmi- 1 H-mupazon-4-wn)nupumuaus-2-amuaa (500 mr, 1,52
MMOJIB) ¥ TPUPTOPYKCYCHOH KHcaoThI (15 mur) mopuusiMu npu nepememmnBanuy pu 0°C 100aBisuTn HUTPUT
Hatpus (314 mr, 4,55 mmons). [TomydeHHyto peakinoHHyI0 cMech HarpeBamu 10 KT u mepememmBanm B Tede-
HHe | 4, 3aTeM pacTBOPHUTEINb YAAISUIN B BakyyMme. HeounieHHyro cMech pa30aBiisuid 3THIIAIIETATOM, IIPOMBIBA-
JIY HACBIIICHHBIM BOJHBIM PACTBOPOM KapOOHATa Kalus U COJIEBBIM PAaCTBOPOM, NPH 3TOM INOIYJaIH yKa3aHHOE
B 3ar0JIOBKE COEAMHEHHE B BUe TBepAoro Bemectea. MC: m/z 331,0 (M+1).

AHaJIOTHYHBIM MeTonoM nonydamu 4-(3-uon-1-stun-1H-mmpazon-4-un)nupumuana-2-o1 u 4-(3-uox-1-
MeTwi- 1 H-nupazon-4-un)mupumMuana-2-01.

[IpomexxyTouHoe coequHeHue 2-xjaop-4-(3-uoa-1-uzonponui- 1 H-nupazon-4-un)nupuMuinH

N=
ot 4
N
!
BY

PactBop mpomexyrtounoro 4-(3-uox-1-msonpomui-1H-nupaszon-4-un)nupumuans-2-ona (438 wr, 1,33
MMoIIb) B okcuxiopuzae ¢ocdopa (10 min) narpeBanu npu 110°C B Teuenue 16 4. [TonyueHHyro cMech KOHIICH-
TPUPOBAJIM B BaKyyMe, 3aTe€M OCTOPOXKHO JTOOABISUTH pacTBOp OMKapOOHaTa HATPUSL U CMECh HKCTParMpoBAIIN
stunaneratoM. OO0beIMHEHHbIE OPraHUYECKHE SKCTPAKThI CYLIMIM Hall Cyinb(aToM HaTpus, (QUIbTpoBanu u
KOHLCHTPUPOBAJIH, IIPH 3TOM IOJyJaIH YKa3aHHOE B 3ar0JIOBKE COCIMHEHNE B BUE TBEPIOTO BEIIECTBA JKENTO-
ro nBera. MC: m/z 349,0 (M+1).

AHAJIOTHYHBIM METOJOM ToIy4dain 2-xyop-4-(3-uon-1-stun- | H-nupazon-4-wn)mupuMuanH U 2-xmop-4-(3-
noa-1-metni- 1 H-nupazon-4-un) mupuMuIH.

[TpomexyTouHoe coeaunenue (S)-MeTuIoBbIi 3up 1-ruaApOKCHITPONaH-2-nIKapOaMUHOBOW KUCIOTHI

/OTH\/\OH
o G

B pactBop (S)-ananunona (10 r, 130 mmons) u 6ukapbonata varpus (32,8 r, 390 mmoins) B TT' @-H,0 (1:1,
650 mu1) mpu 0°C o xamsm gobasisutn Metuixiaopdopmuat (11,4 mi, 143 mmons). [lomyyennyro cmech mepe-
MemuBanu 1 yepe3 4 4 Harpesanu 10 KT, 3arem skcrparuposanu stunaneratoM. OpraHudeckuil ol mpoMel-
BaIM 1H. BOJHBIM PacTBOPOM I'MIPOKCHIA HATPHS M COJIEBBIM PACTBOPOM, 3aT€M CYIIMIM HaJ Cyib(aToM Ha-
Tpusi, GUIBTPOBAIM ¥ KOHUEHTPUPOBAJIH, ITPU ITOM IOJIy4Yall HEOUHUILIEHHOE YKa3aHHOE B 3aroJIOBKE COeIUHe-
HHE, KOTOPOE UCIIOJIb30BaNN 0e3 onoiaHnTenbHoi ounctkn MC: m/z 134,1 (M+1).

AHanorn4HeIM MeToJoM mnoiydanu (R)-metnnoBslit agup 1-ruapokcunponan-2-uiakapOaMHUHOBOM KHCIIO-
ThI, Uctonb3ys (R)-amuaunon BMecto (S)-anannHona, u (S)-1,1-aumernnaTnosslii a¢up 1-ruapokcunponan-2-
MIKapOaMUHOBOM KHCIIOTBI, HCIIONB3YsI MU-TPET-Oy THIIUKapOOHAT BMECTO METHIXJIOppopMuaTa.

[IpomexxyTodnoe coenmaeHue (S)-MeTHIOBEIH 3¢up |-a3umonpomnan-2-umrkapOaMUHOBONW KHUCIOTHI

H
/OYN Y\\Na
O =

B pactBop mpomexytouHoro (S)-merunoBoro 3¢upa 1-rHapOKCHNPONaH-2-UiIKapOaMUHOBOH KHCIOTHI
(2,65 1, 20 Mmmonb) 1 TpuaTHIamMuHa (7,0 M1, 50 MMoib) B Ge3BoaHOM Juxsopmerane (100 mir) modasnsm Me-
tarcyabormxsopun (1,91 mi, 23,9 mmons). [Tomyyennyto cmech nepememnBaiy npu KT B Teuenune 3 4, 3a-
TEM JKCTparupoBasii dTmianeraToM. OpraHMdecKuil ciioi MpOMBIBAIM |H. pacTBOPOM THAPOKCHAA HATPHUS U
COJIEBBIM PAacTBOPOM, 3aT€M CYIIMJIM HaJl CyJb(haToM HaTpws, GUIBTPOBAIM M KOHIEHTpUpoBanu. Heounmien-
HBIA Me3miat pactBopsutd B cyxoMm JIM®A (70 mur) u nobaemsuimm azug Hatpus (5,2 T, 80 mmons). CMeck Harpe-
Banu npu nepememuBanuy npu 8§0°C B TedeHue 2 4. OXJIaXKICHHYIO PEAKIIMOHHYIO CMECh KOHLIEHTPUPOBAIU U
OCTaTOK paclpelersuTi MEX/y STHIALETaTOM B COJICBBIM pacTBOpoM. OpraHn4ecKui 10l 0TI U IIPOMBI-
BaJIM COJIEBBIM PAaCTBOPOM, CYIIMIHM HaJ Cyib(haToM HAaTpus, GUILTPOBANIN U KOHIEHTpUpoBaid. OCTaTOK OYH-
manu xpomarorpadueil Ha cuiIMKarene (3JII0CHT: TeKcaHn/dTunanerar, 8:1), mpu 3ToMm nony4ainu (S)-MeTHIIOBbIH
a¢up 1-asugonponan-2-uikapdaMuHoBoi KucioTel MC: m/z 159,1 (M+1).

AHanorn4HeIM MeToz0M noinydanu (R)-mMeTusoBsiit a¢up 1-azunorponas-2-mikapOaMUHOBOW KHUCIIOTHI U
(S)-1,1-mume T TIIIOBBIH ¢up 1-a3uaonponan-2-uikapOaMUHOBOM KUCIIOTHI.

[TpomexyTouHoe coequnenue (S)-MeTuIIoBbIH 3dup 1-amMuHONpONaH-2-UIKapOaMUHOBON KHCIIOTHI

H
/OTN‘\/\NHQ

o =
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B pactBop mpomexyTouHOTro (S)-MeTHIoBoro adupa 1-a3umonponad-2-mwikapOaMHHOBOM KUCIOTH (2,86 T,
18,2 mmoms) B aTrmanerate (200 min) nobasmsim namtanuii Ha yrie (10%. snaxssrnid, 286 mr). Konby merasupo-
BaJIM | 3aIOJHAIN BoJopoaoM (6amtoH, 1 aTtM.), cmech nepemermBaiy npu KT B Teuenne 16 4. PeaknuonHyio
cMech (DMIIBTPOBAIM YEPE3 CIION LIENNTA ¥ MPOMBIBAIN dTUNAeTaToM. DHIIBTPAT KOHIIEHTPUPOBAIH, IIPH 3TOM
MOJIy4aJId HEOUMILIEHHBIN (S)-MeTHIIOBBIH 3¢dup 1-amMuHOIpONaH-2-nIKapOaMUHOBOW KHCIIOTBI, KOTOPBIH HC-
NOJIb30BaIM Oe3 JononHuTenbHol ounctku. MC m/z 133,1 (M+1).

'H SIMP (400 MT'u, CDCls): & 4,79 (s, 1H), 3,71-3,65 (m, 1H), 3,66 (s, 3H), 2,75 (dd, 1H), 2,65 (dd, 1H),
1,14 (d, 3H).

AmHanornyssIM MeTotoM noxydanu (R)-metusossrit a¢up 1-amuHONpONnaH-2-nikapOoaMUHOBOW KHUCIOTHI U
(S)-1,1-mumeTnnaTrnoBeli 3¢up 1-aMuHONpOIIaH-2-MIKapOaMUHOBOM KHCIIOTHI.

[MpomexyrouHoe  coenuneHue  (S)-metwnoBeli  3¢up  1-(4-(3-mox-1-nzonponmin-1H-nupazon-4-
W) TUPUMHIIAH-2-HJIaMHIHO )IPOTIaH-2 -MIIKapOaMUHOBOW KHACIOTHI

—0

PactBOop mpomexxytounoro 2-xmop-4-(3-mon-1-m3onponmi-1H-mmupazon-4-um)mupumuauaa (1,4 r, 4,01
MMOJIB), (S)-MeTHI0BOTO ddrpa 1-aMHHONPOMaH-2-MiIKapOaMHUHOBOK KuCI0ThI (0,8 T, 6 MMOJIB) U TPHITHIIAMH-
Ha (2,8 M1, 20 MMons) B m3omponanoine (30 mir) u auokcane (20 MIT) HarpeBajd B 3aKpBITOM cocyne npu 125°C
B TeueHue 48 4. OxJIaXXICHHYI0 CMECh KOHIICHTPHPOBAJIN B BaKyyMe U K OCTaTKy JOOaBISIIM BOAHBIN OnkapOo-
HaT Harpus. [lomydeHHyH0 cMech SKCTPAarHpoBaJId 3THIIALETATOM, OOBEIUHEHHBIE AKCTPAKTHI CYIIWIM HaM
cyib(haToM HaTpusl, PUIBTPOBAIM M KOHIIEHTPUPOBaIU. HeouunIeHHbIH 0CTATOK OYHIIAIH KOJIOHOUHOU XpoMa-
torpadueli Ha cumkarese (JJIFOCHT: FeKCaH/3THIIAICTaT, 1:2), Ipy 3TOM MOJIyYaid YKa3aHHOE B 3ar0JIOBKE CO-
eJIMHEHKE B BUJIC TBEPJOro BemecTa oeroro 1eeta. MC: m/z 445,0 (M+1).

AmnanornyabiM  MetozioM moiydanu (R)-mermnoBsiit adup  1-(4-(3-mox-1-uzonpomnun-1H-nupazon-4-
WIT)IAPUMHUIH- 2 -MJIAMUHO )ITPOTIaH-2-WIKapOaMUHOBOW KHCIOTHI, (S)-Tper-OyTHioBslii adup 1-(4-(3-mox-1-
n3ornpornui- | H-nupazon-4-nm)nupuMuins-2-uiaMruHO )ITporaH-2-nikapOaMuHOBOW  KUCiOThl,  3-(4-(3-moa-1-
n3onponwi- | H-mipazon-4-wmm) mupuMuaiH- 2 -IaMIHO )IIPOTIaHeHHUTpIIL, - 4-(3-non-1-m3onponmi- 1 H-mmupason-
4-yn)-N-MeTHinupuMuauu-2-aMui i N-(4-(3-no7- 1 -m3onponmi- | H-nupazosn-4-mm)mapumuaua-2-mt)-N2, N*-
JIMMETHIDTaH-1,2-TaMuH.

[MpomexytouHoe coequnenne N-(3-6pom-2,4-nudropdenun)nponan-1-cyabpornamun

Fu
B
Br” ™" “NHSO.Fr

F
PactBop 3-0pom-2,4-nudropanmnuna (4,16 r, 20 mmois, EP 184384), H-nponancynshonmnxiopumaa (4,6
w1, 40 mmous), mupuauna (8,0 M), DMAP (97 M) u IXM (100 mi1) nepemenmBaiu npu KT B Teyenue 16 u,
J00aBISUTH BOAHBIN pacTBOp OMKapOOHAaTa HATPHs U MOJYYEHHYIO CMECh SKCTparupoBany stuinaneratom. Opra-
HUYECKUH CJI0i MPOMBIBAJIM BOJHBIM PacTBOPOM OMKapOOHATa HaTpPHs U COJIEBBIM PacTBOpoM. HeouwmieHHbIH
MPOAYKT OUHINAIN XpoMaTorpaduei Ha CHIIHKareie (3II0eHT: TpaIieHT TeKcaH/3TiinaneTar, ot 8:1 mo 3:1), npu
9TOM HONyYajH yKa3aHHOE B 3arojioBke coequaenne. MC: m/z 313,9 (M+1).
[IpomexyTounoe coequaeHue 3-Pprop-4-NOAMUPUINH-2-aMIH
o
[ %\NHz
F
B pactBop 2-amuno-3-dproprnupuauna (1,0 v, 8,9 mmois) B 6e3BogHOoM TT'D (40 mu1) mo kamisam npu -78°C
nobasistmn H-OyTriumatid (1,6 M B rekcane, 13.9 mur, 22,3 mmons). [lomydeHHy0 cMech MepeMEIInBaIy MpH
-78°C B Teuenue 1 4, 3aTem nobasisuu pactBop noza (10,2 r, 40,1 mmoins) B TT'® (20 mu). PeakunoHHyto cMech
9KCTParupoBaid 3THJIALIETATOM, OPraHUYECKHH 3KCTPaKT MPOMBIBAIM THOCYJIb(hATOM Harpus, OMkapOoHaTOM
HaTpHs U COJIEBBIM pacTBOpOM. OpraHuyeckylo ¢asy CyLIWIM Haj cyab(paToM HaTpus M KOHIEeHTprpoBaiu. He-
OUMIICHHBII MTPOAYKT OUHIAIM XpoMaTorpaduell Ha CHiIuKaresne (3II0SHT: TPaAueHT TeKCaH/dTHIaleTaT, ot 8:1
1o 2:1), mpu 3TOM MONTydalli yKa3aHHOE B 3aroyioBke coenuHerne. MC: m/z 238,9 (M+1).
AHaJIIOTHYHBIM METOIOM IIOJTyYald 3-XJI0p-4-HOAUPUINH-2-aMHH.

[IpomexxyTounoe coequaenue 3-0pom-2,5,6-TpudTopaHuiInH
FF

Br F

B mpobupky ams MEKpOBOIHOBOTO peakTopa nodasmsumm 1-0pom-2,3.4,5-terpadtopdenzon (1,0 r) u Boa-
HBII pacTBOp runpokcuga amMmmonus (28%, 5 mur). Cmeck HarpeBaJii B MUKPOBOJIHOBOM peakrtope mpu 150°C B
TEUeHHe 2 4, 3aTe€M IIOJ[yYEHHYIO CMECh BBUIMBAIH B BOJY M SKCTParupoBaiy rekcaHoM. OpraHMuecKkuil cioi

pasgensum, cymmnn Hax MgSO4 U koHmeHTpupoBanmd. OCTaTOK OYHINANKA Xpomarorpaduell Ha CHITUKaresie
(371F0€HT: reKcan/3IThianeTar, 9:1), npu 3ToM Moy4aiu yKa3aHHOE B 3ar0JIOBKE COCAMHEHUE B BU/IE OECIIBETHOM
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x)uakoctn. MC: m/z 226, 228 (M+H).
'H SIMP (400 MTI'u, CDCl5): 8 6,75 (m, 1H), 3,95 (ymmp. s, 2H).
[IpomexxyTounoe coequHeHue 2,4-1u0pOoM-3,6-THXIIOpaHIITIH
cl

NH,

Br = Br

cl
Cwmecs 2,5-nuxnopanmwimHa (0,2 1), N-6pomcykmuanmuzaa (0,48 1) u TT'® (20 mur) mepemermmanu npu KT
B TeueHue 2 4. PacTBOpuTENb YIasUTH, OCTATOK OYHIAIH dKCIpecc-xpomarorpadueii Ha cuinkarese (3JIF0eHT:
reKCcaH/dTUianerar, 8:2), mpy 3TOM MOJyJyalld YKa3aHHOe B 3arojiopke coenunenue. MC: m/z 318 (M+H).

[TpomexxyTouHoe coenuuenue 1,3-1u0poM-2,5-1uxopOeH30:
Cl

@

Cl
Cwmecs 2,4-mubpom-3,6-guxmopanmmiaa (5,0 1), Tper-Oyrmwiantputa (3,3 r) u EtOH (50 M) npu nepeme-
IIMBaHWUHU HarpeBalid B 3aKpbIToi mpodupke mpu 50°C B TeueHne 2 4. CMech KOHIICHTPHPOBAIH, OCTATOK OUH-
IIAJTH AKCIIpecc-xpomaTorpadueil Ha crnkarene (JIIOSHT: TeKCaH), P STOM HOJIyYald YKa3aHHOE B 3aT0JIOBKE
coemuaenne. MC: m/z 303 (M+H)".

[IpomesxyTodHoe coequHeHue 3-0poM-2-XI10p-5-HTOPaHUINH
F

Br Br

Gl

Cragus 1. 3-bpom-2-x510p-N-(qudennnmerieH)-S-hTopaHuIHH.

Cwmecs 2,6-nubpom-4-¢rop-1-xsopbensona (865 mr, 3 Mmmons), 6erzodenonnmuna (0,61 i, 3,6 MMOIIB),
Pdy(dba); (137 mr, 0,15 mmonb), TpeT-OyTokcuaa Hatpus (432 mr, 4,5 mmons), (S)-BINAP (280 mr, 0,45 mmonb)
u tonnyona (30 mun) HarpeBanu npu 80°C B Teuenue 16 4. CMech dKCTparupoBaiy dTHIANETATOM U 00bEAMHEH-
Hble OpraHuyeckue (azbl IPOMBIBAIN COJIEBBIM pacTBopoM. OpraHnydeckyro ¢aszy cyummin Haj cyjibdaTom Ha-
TpHUsSl ¥ KOHIEHTPUPOBaIX. HeouneHHbIi NPOAYKT OUHMIIAIN dKCIIpecc-XxpomMarorpadueil Ha cuiimkarese (3o-
€HT: TpaJlMeHT rexcan/atunanerar, ot 40:1 go 20:1), mpu 5TOM MoJTy4yaian yKa3aHHOE B 3ar0JIOBKE COEANHEHHUE B
Buze mopomka. MC: m/z 388,9 (M+1).

Cragus 2. 3-bpom-2-x510p-5-hTOpaHMIHH.

PactBOp 3-Opom-2-xmop-N-(audenunmerunen)-5-propanmmmaa (1,16 t) B8 TT'D (20 M) obpadaTeiBam
XJIOPUCTO-BOJOPOIHOM KUCIOTOH (2H., 1,5 M, 1 9KB.) U mOydeHHYIO cMech nepementuBaini npu KT B TeueHme
2 4. CMech 3KCTPAarupoBaId 3THJIALETATOM M OObEeAWHEHHBIE OpraHudecKue (as3bl MPOMBIBAIM COJEBBIM pac-
TBOpoM. OpraHudeckyto (asy Cymwin HajJ cyib(aToM HAaTpHsS M KOHLEHTPUPOBAIH. HeodumieHHbIH NpoayKT
OYHINAIH IKCIpecc-XxpoMaTorpadueid Ha CHIUKaresie (3JIF0CHT: TPaIueHT rekcan/atumianerar, ot 40:1 go 15:1),
NIPY ATOM MOJIyHaIM YKa3aHHOE B 3aroJIOBKE COeMHEHHE, Cozepikallee npuMech Oenzodpenona. MC: m/z 223,9
(M+1).

AHaJIOTMYHBIM METOJIOM TIONIy4dali 3-OpoM-2,5-TUXJIOpaHWINH, 3-0poM-2-XJIOp-5-MEeTHJIaHWINH U 3-

6pom-2,5-nudropaHmiug.
cl

F
o
ar NH, B 7 “NH, Br NH,
F

cl Cl
3-6pom-2,5-anxNOpAHHAHH  3-GpoM-2-XA0p-5-METHAAHUTHH  3-Gpom-2,S-andyroparunuy

[IpomexxyTouHoe coequaeHne 3-0poM-5-x10p-2-hTOpOEH30MHAS KUCTOTa
el

e

Br” ™7 “CO,H

F

B pactBop LDA B TT'® (mosry4eHHBIH U3 Auu30mponmiaMuHa, 3,38 mi, 24 mmous) u H-Buli (1,6 M, 13,1
w1, 21 MMonb) ipu -78°C no KarisiM 100aBisui pacTBop 2-6pom-4-xiop-1-propbensona (4,31 r, 20 MmoIb).
[Momyuennyro cmech nepememuBany npu -78°C B Tedenue 1 4, 3atem MemieHHO (~ 30-60 MUH) MEepeHOCHIH
yepes TpyOKy mpu nepemeniuBanuu npu -78°C B cmech cyxoro jbna u TT'® (40 mur). CMech nepeMenInBaiii mpu
-78°C B Teuenne 1 4, 3arem HarpeBanu 10 KT (s ynaneHus rasa), KOHIEHTPHPOBAIN U 0OpabaThIBaiM pac-
TBOpoM TuApokcuaa HaTpus (1H., 50 mir). CMech 3KCTparupoBaiy STIIANETATOM (ITHIALETATHBIA CIIOH O0TOpa-
ceIBayy). BonHbIN ci10# MOAKHUCISITN 1H. XIIOPUCTO-BOIOPOAHON KHCIOTOH, 3aT€M 3KCTPAarHpOBaIN XJIOpOQop-
MoM (3x400 mi1). DKeTpakT XjopodopMa CyIIHIN Haj Cynb(aToM HaTpus, GWIBTPOBAIN U KOHIIEHTPHUPOBAIIH,
IIPY 3TOM ITOJIyYaIyd HEOUNIIEHHOE YKa3aHHOE B 3ar0JIOBKE coequHEHHe. [IpoayKT comepxan HeOOIbIIOe KO-
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YECTBO H30MEPHOTO MPOAYKTa 2-0poM-6-x10p-3-TOpOSH30MHON KHUCIOTHI.

'"H SIMP n51s1 yka3aHHOTO B 3ar0JIOBKE COGIMHEHHS 3-GpoM-5-X110p-2-pTopOen3oiiHoil kucnots! (400 MI ',
CDCl): 6 7,93 (dd 1H, J=2,8, 5,6 T'w), 7,79 (dd, 1H, J=2,8, 5,6 T'm).

AHQJIOTHYHBIM METOAOM moirydanu 3-0pom-2,6-mudropbensoitnyto kuciory u  3-6pom-2-¢drop-5-
METHIIOEH30MHYIO KUCIIOTY.

[TpomexxyTouHOE coeHEHHE TPET-0yTUIIOBBIH 3hup 3-0poM-5-xi0p-2-propdenunkapoaMUHOBOM KHCIIO-
ThI

Br l ’:LNHBOC
F

PacTBOp HEoUHIIEHHOW MPOMEXYTOUHOH 3-OpoM-5-xi0p-2-hTopdben3oitnoit kucmots (2,03 T, 8§ MMoIb),
mudpermndochopmnazuna (2,07 mi, 9,6 mmous, 1,2 5xB.) u DIPEA (1,67 mi, 9,6 mmons, 1,2 5kB.) B cMecH TpeT-
Oyranon/romyon (1:1, 25 mu) narpeanu npu 110°C B Teuenune 36 4. [lomyueHHyI0 cMech KOHIIEHTPHUPOBAIH,
3aTeM paclpelersuT MEXTy 3THIIAIeTaTOM M BoZoi. OpraHn4ecKuil CIOH MPOMBIBAIN COJEBBIM PAacTBOPOM,
3aTeM CYIIWIN HaJ cylb(haroM HaTpusl, GUIBTPOBAIN U KOHLEHTpUpOBaal. HeouneHHbIi NpoayKT OYUILaIN
xpomartorpadueii Ha cuuKarene (MOEHT: TPaIueHT rekcan/stunanerat, ot 30:1 xo 10:1), mpu 3ToM nomydanu
yKa3zaHHOE B 3aroloBke coeaunenue. MC: m/z 267,8 (M+H), (M-'Bu).

AHaJOrMYHBIM METOJIOM IOJIy4alu TPeT-OyTHiIoBbId 3dup 3-0pom-2,6-mudropdennnkapbaMrHOBON KH-
CJIOTBI ¥ TPET-0yTUIIOBBIN 3dup 3-0pom-2-PTop-5-MeTUIPEeHUITKAPOAMUHOBOI KHCIOTHL

[IpomexxyTouHOE coerHEeHHE 3-0pOoM-5-xJ10p-2-hTOPAHUINH

[

/[ =
B Y NH;
F

PactBOp Tper-OytmioBoro sdupa 3-0pom-5-xmop-2-pTopdenmnkapdbamMuHoBoit kuciaoTel (900 mr, 2,78
MMoJb) B AXM/TOY (20 mi, 1:1) nepememmBanu npu KT B Tedenne 1 4. PeakunoHHyr0 cMech KOHIICHTPHPO-
BaJIM, 3aT€M OCTATOK IEPEHOCUIIM B ATUJIALIETAT M IIPOMBIBAIIU BOJHBIM OHKapOOHATOM HATpPHUS U COJIEBBIM pac-
TBOpOM. OpraHM4ecKui CIoi Cymmin Hal Cyib(aToM HaTpus, (GUIBTPOBAINM U KOHLEHTPUPOBAIH, MPH ITOM
MOJIy4alid YKa3aHHOE B 3arojioBke coenuHenue (736 mr). MC: m/z 223,9 (M+1).

[IpoMexxyTOUHOE COCTUHEHUE 5S-0pOM-3-METOKCH-2-METHIAHUITHH

/

o]
Br

HaN

leteporeHHyt0 peaknnOHHYIO cMech 4-OpoM-2-MeTokcH-6-HuTpoTomayona (500 mr, 2,032 MMoOIB), YKCYC-
HoW KucnoThl (20 mur) m xenesa (1135 mr, 20,32 mmons) nepemermuBanu npu KT B Teuenue 24 4. B momyuen-
HyI0 cMech J00aBISUIN 3THJIALETaT, CMeCh (DMIBTPOBAIM 4Yepe3 LeuT, GUIbTpaT KOHIEHTpHpoBamu. OcTaTok
pacmpenessud Mexy STHIALETaTOM M HACHIIIEHHBIM BOJHBIM PAacTBOPOM OHMkapOoHaTa HaTpus. Bomusli cioit
OKCTparupoBajn JOMOJIHUTCIBHBIM KOJIUYECTBOM dTUJIALIETATaA. O6"be[ll/lHeHHbIe OpTraHNU4YC€CKUC (1)33])1 IpoMbIBa-
JIM BOJIOW M COJIEBBIM PAacTBOPOM, 3aTE€M CYIIHMJIM Hall CyJib(aToM HATpus, QUIBTPOBAIM U KOHIEHTPUPOBAIH,
NIPY 5TOM MOJIyYald YKa3aHHOE B 3arojioBke coequnenne. MC: m/z 218,0 (M+H).

[TpomexxyTouHOE coenuHEHHE TpeT-OyTHiIOBBIH 3dup S-xnop-2-¢rop-3-(4,4,5,5-Terpamerni-1,3,2-
Jrokcaboposan-2-mi)peHmTKapOaMUHOBOM KHCIIOTHI

cl
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CMech MPOMEXYTOUHOTO TpeT-OyTmiioBoro 3dupa 3-6pom-5-xiop-2-¢propheHnnkapbaMrHOBOW KHUCIOTHI
(1,45 1, 4,46 mmonb), Ouc-(muHakomsATo)mubopa (1,7 r, 6,69 mmons), anerara kamusa (1,53 T, 15,5 mmons),
PdCly(dppf)-CH,CI, (163 mr, 0,22 MmMoib) u nuokcana (100 mir) HarpeBaiu B 3akpbiToi nipodupke npu 100°C B
Teuenne 16 4. HeouniieHHy10 peakimoHHYIO CMECh IIEPEHOCHIIM B STUTALIETAT, IIPOMBIBAIIM BOJHBIM PaCTBOPOM
OukapOoHaTa HaTPUs U COJIEBBIM pacTBOpoM. OpraHWYecKHi CIOH CyIIMIM HaJ Cyab(paToM HaTpus, GUILTPO-
BaJIM M KOHIICHTpHpOBaiu. HeounmienHoe coequHeHne pa30aBisui TopsauM rekcasoM (600 mir), HarpeBamu 10
65°C B teuenne 30 muH, 3areM oxyaxaam 10 KT. Cmech kopuyHEBOro nBera (GMIBTPOBANIN Yepe3 LENUT U
0CaIoK Ha (GUIBTPE MPOMBIBAIN TekcaHoM. OObeqMHEHHBIE (GMIBTPATHl KOHLIEHTPUPOBAIIH, IPH 3TOM ITOJTyYallH
HEOUHIIEHHOE YKa3aHHOE B 3arOJIOBKE COSNWHEHHE B BHAE Macia kenroro mnsera. MC: m/z 233 (M-nmHaKOI-
‘Bu).

AHaJOrM4YHBIM  METOJIOM  Hoiydasnud  5-xsop-2-¢rop-3-(4,4,5,5-rerpamernii-1,3,2-anokcadboposan-2-
WJ1)aHWJIVH, TPeT-OyTHIIOBBII a¢up 2,6-mudrop-3-(4,4,5,5-rerpamerni-1,3,2-muokcadboposran-2-
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i) eHmTKapOaMIHHOBON KHCJIOTHI, N-(2,4-mudrop-3-(4,4,5,5-rerpamermi-1.3,2-quokcaboponan-2-
win)enun)mnponau- 1 -cynbponamun, 2-(2-¢rop-3-uutpodennn)-4,4,5,5-rerpamerni-1,3,2-quokcadboposan, 2,5-
mudrop-3-(4,4,5,5-rerpamerni-1,3,2-1uokcabopoTaH-2-¥1)aHUIIKH, 2-xy10p-5-dhTop-3-(4,4,5,5-TeTpameTrII-

1,3,2-arokcaboposian-2-ui)aHwivg, 2,5-aquxiaop-3-(4,4,5,5-terpamernin-1,3,2-nuokcabopostan-2-ni)aHuivH, 2-
xyop-5-metui-3-(4.4,5,5-retpametni-1,3,2-nuokcaboposian-2-ui)aHWinH, TPeT-OyTHiaoBbiid 3dup 2-dhrop-5-
MeTi-3-(4,4,5,5-rerpametii- 1,3,2-nuokcaboposnan-2-mi)heHITKapOaMHHOBOW  KUCIOTHI, 3-(prop-4-(4,4,5,5-
teTpametwi-1,3,2-nnokcaboposian-2- 1) IUPUINH-2-aMUH, 2,3,6-tpudrop-5-(4,4,5,5-rerpamerni-1,3,2-
JroKkcaboposiaH-2-ui)aHwinH, 3-xiop-4-(4,4,5,5-terpamerui-1,3,2-nrokcaboposan-2-1i1 ) IMpuAnH-2-aM1H, 3-
xJop-5-(4,4,5,5-terpamerii-1,3,2-1Mokcab0poIaH-2-Mi)aHWINH,  3-METOKCH-2-MeTHi-5-(4,4,5,5-TeTpamMeTri-
1,3,2-muokcaboponaH-2-1iT)aHIHH.
[Ipomexytounoe coenuaenue 2-prop-3-(4,4,5,5-rerpamerii-1,3,2-arokcaboponaH-2-1i)aHUITHH

o)

A

Cumech mpoMexxyTOoIHOTO 2-(2-(hTop-3-HuTpodrHmn)-4,4,5,5-Terpameri-1,3,2-mrnokcadboponana (500 mr),
nayutaaus Ha yriae (10%. 50 mr) u sTrnanerara (20 mit) nepemennBany B arMocdepe BOJOPOAa PH AaBIeHUH |
aT™ B TeueHue 16 4. [TosyueHHyI0 cMech TPOLyBaIy a30ToM 1 GUIbTpoBany. PriIbTpaT KOHLIECHTPUPOBAIH, TIPH
3TOM HOJIy4Yald yKa3aHHOE B 3ar0JIOBKE COECAMHEHUE, KOTOPOE HCIOIb30BaIN 0€3 JOMOIHUTENbHONH 00paboTKH.
MC: m/z 237,1 (M-1).

[pumep 1. MetunoBsiit 3¢up N-[(2S)-1-[(4-{3-[2,6-nudrop-3-(npomnan-1-cynsponamuno)denui]-1-
(nponan-2-ui-1 H-nmpazosn-4-nn } mupuMuIMH-2-1T)aMUHO |IponaH-2 -1 |KapOaMUHOBOM KHCJIOTHI (COeANHEHUE

7 B TabmwuIIe)
N= R g
HN*‘(\N p ;}NHSOZPr
F
N

MeO,CHN

CMech HEOUHIIEHHOTO MpoMexyTouHoro N-(2,4-mudrop-3-(4,4,5,5-terpamer-1,3,2-arokcaboponan-2-
win)denun)mnponan-1-cynbponamuna (854 wmr), npomexyrouHoro (S)-meruioBoro 3¢dupa 1-(4-(3-uon-1-
n3orponui- | H-nupazon-4-uin)nupumMuuH-2-uaaMiuHO )ITporaH-2-nikapoaMuHoBoH kuciotel (350 Mmr, yucroTta
90%), terpakuc(tpudenmwidochun)namiaaus (0) (90 mr), BogHOro pactsopa kapOboHata Hatpus (2 M, 6 mi),
tomyomna (50 mi) u sTanona (6 M) Harpesaiu rpu 80°C B TeueHue 16 4. OXIaXISHAYIO CMECh SKCTPAarupOBaIH
JTHJIalleTaTOM U O6'beJII/IHeHHI)Ie OPraHN4Y€CKUC DKCTPAKTBI MMPOMbIBAJIN COJIEBBIM PAaCTBOPOM. OpFaHl/I'-IeCKle
(hazy cymmmm Hax cyib(haToM HaTpUs W KOHICHTPHPOBaIH. HeounIeHHbIH IPOAYKT OYUINAIHA XpoMaTorpadu-
elf Ha cunukarene (3moeHT: rpagueHT IXM/metanoi, ot 70:1 mo 40:1), mpu 3TOM MONTyYanu yKa3aHHOE B 3aro-
JIOBKE COEIMHEHHE.

[pumep 2. Metmnoerit 3¢up N-[(2S)-1-({4-[3-(2-xm0p-5-PTop-3-MeTrancynpponamumodenmn)-1-
(mpoman-2-mn)- | H-tupazon-4-wi |mupuMuIiH- 2 -1 } AMAHO )TIPOTIaH-2 -1 |KapOaMHHOBOH KHCIIOTHI (COeINHEHIE
15 B Tabmure)

/L_yNHSOZMe

MeO,CHN

Cramus 1. (S)-Merwunossbiii a¢up 1-(4-(3-(3-amuHo-2-x510p-5-TOopdhermn)- 1 -uzonponuin- 1 H-nupazon-4-
WJT)TAPUMHIIH- 2 -UJIAMUHO )ITPOTIaH-2-HIKapOaMHUHOBOH KUCIIOTHI.

CMech HEOYHIIICHHOTO MPOMEKYTOUHOro 2-xiop-5-drop-3-(4,4,5,5-terpameruii-1,3,2-1uokcadbopoian-2-
wi)anwimHa (214 wr), npomexxyrodnoro (S)-merunoBoro sdupa 1-(4-(3-mox-1-uzonponui-1H-nupazon-4-
WII)IAPUMUIH-2-MJIAMUHO )ITpOTIaH-2-nikapObaMuHOBOW  kucioTel (68  wmr, 0,14  Mmonbp),  Terpa-
kuc(rpudpenmnpochun)namuiaausa(0) (16 mr), BogHoro pacrsopa xapoonata Hatpus (2 M, 3 mi), Tomyona (18
wu1) u otaHona (3 mi) HarpeBanu npu 85°C B Teuenue 16 4. CMech 9KCTparupoBaiy 3THIALETATOM H 00be1u-
HEHHBIC OPTraHWYECKHE HKCTPAKTHI MPOMBIBAIN COJIEBBIM pacTBOpoM. OpraHndeckyro a3y CyLIMIH Hall CyJb-
(haToM HaTpUs ¥ KOHIEHTPUPOBaIU. HeounIeHHbII TPOAYKT OUYMIIAIN XpoMaTorpaduel Ha cuiamukarese (3Io-
ent: rpagueHT AXM/Metanoin, ot 60:1 mo 40:1). mpu 3TOM MoNTydaid yKa3aHHOE B 3aroJIOBKe coenuHeHue (46
Mr), coxepkamiee mnpumecs (S)-metmimoBoro 3dupa 1-(4-(1-uzompornui-1H-mupa3on-4-mn)mupuMUAIHH-2-
WJIAMHHO )IPOTIaH-2-mikapoaMuHOBOU KUCiIoThl. MC: m/z 462,1 (M+1).

Cranus 2. (S)-Meruinossiii a¢up 1-(4-(3-(2-x50p-5-dprop-3-(MeTancynbhonamuao)penn)- 1 -u3onponui-
1 H-nnpazon-4-min)nupuMuInH-2-WIaMHAHO )IIPOIIaH-2-HiIKapOaMHUHOBOM KUCIIOTHI.

CMech aHWINMHA, TIOTyYeHHOTO Ha ctaauu 1 (46 mr), nupuanHa (2 mi), Tpudtriaamuna (1 mon), XM (4 mi)
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u Metarcynbhormxiaopuaa (23 mki, 0,3 mmons) nepememBany npu KT B Teuenne 16 4. Heounmennyro pe-
aKIMOHHYI0 CMECh KOHIICHTPHPOBAJIH, 3aT€M OCTATOK MEPEeHOCHNIN B cMech Toiryona (9 mur), staHona (1 mo),
kapOonara HaTpus (2 r) u Boasl (10 mi). IlomydeHHy!0 cMech IpH IepeMennBanuy HarpeBanu mpu 85°C B Te-
yerne 16 4. 3aTeM npoBOAMIN 00pabOTKy, KaK OMMCAHO HA CTaAWH |, TP 3TOM MOIyYaId HEOUHIIEHHBIN Po-
IYKT, KOTOPBIA OYHINaI XpoMaTorpadueil Ha cuimkarene (3moeHT: rpaaneHT JIXM/mertarnomn, ot 60:1 mo 40:1),
MPY 9TOM IOJIy4ald YKa3aHHOE B 3arojIOBKE COEMHEHHE.

[Mpumep 3. Metunosiit 3¢up N-[(2S)-1-[(4-{3-[5-xn0p-2-Pprop-3-(nponan-1-merancynbhonamuo)de-
Hu |- 1-(mponan-2-min)- 1 H-nupazon-4-mn } nupuMHuIUH-2-1i1)aMHHO [TIponaH-2-1i [KapOaMUHOBOW  KUCIIOTHI (CO-
enuHeHue | B TabnmIe)

cl
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Cramust 1. (S)-Metmnosbiit a¢up  1-(4-(3-(5-x710p-2-Prop-3-(Tper-OyTokcnkapOoHHIaMUHO ) heHm)- 1 -
n3orpornui- | H-nmupazon-4-min) mpuMuauH-2-uiIaMHIHO ) [TPOTIaH-2-IKapOaMUHOBON KHCIIOTHI.

CMech HEOUHIIEHHOT'O TIPOMEXYTOYHOTO TPET-OyTHIOBOTO 3dupa S-xmop-2-drop-3-(4,4,5,5-rerpameTri-
1,3,2-mnokcaboponaH-2-mn)peHmIKapOaMruHOBOH KACIOTH (2,0 T), mpoMexyTouHoro (S)-MeTunoBoro adupa 1-
(4-(3-nom)-m3onponmi- | H-mmupa3on-4-wn) mupuMu IuH-2-HIaMAHO JIIPOTIaH-2-ITkapOaMiHOBOH  KHCIOTH (600
mr, 1,34 mmons), Terpakuc(tpudenmndochun)mamtaans (0) (150 mr, 0,13 MMoIb), BOOJHOTO pacTBOpa KapOoHa-
ta HaTpus (2 M, 6,7 mi, 13,5 mmons), Toryona (80 M) u sTarona (6 mi) HarpeBanu mpu 80°C B TeueHue 16 4.
CMech 9KCTParupoBalld 3THIALETATOM U OOBEIMHEHHbIE OPTaHUYECKUE SKCTPAKThI MPOMBIBAIIM COJIEBBIM pac-
TBOpoM. Opranudeckyto (asy CylWId HajJ cyiab(aToM HAaTpHsA M KOHLEHTPUPOBAIH. HeodumeHHbIH NpoayKT
ouuINaIM Xxpomarorpadueii Ha cuukaresne (3moeHT: rpagueHt JJXM/meranoin, ot 80:1 mo 60:1), mpu 3TOM MMO-
Jy4ay yKa3aHHOE B 3aroJIOBKe COeIMHEHHE, coepiKaliee npumech okcuaa tpudpenmndochuna. MC: m/z 562,1
(M+1).

Cramus 2. (S)-Mertwiossiii a¢up 1-(4-(3-(3-amuHo-5-x510p-2-TOopdhernn)- 1 -uzonponuin- 1 H-nupazoin-4-
WIT)TAPUMUIVH- 2 -MJIAMUHO )ITPOTIaH-2-HIKapOaMUHOBOW KUCIIOTHI.

PactBop  wactmuHo  oummeHHoro  (S)-mermnoBoro  adupa  1-(4-(3-(5-xn0p-2-drop-3-(Tper-
OyTokcukapOoHmIaMHuHO )heHmn)- 1 -m3onpornut- | H-mupa3zon-4-wun) mupuMu AnH- 2 -MIIAMITHO )IIPOTIaH-2-niiKapoa-
MuHOBOH KucHOTH (1,1-5 1) B IXM (50 1) 1 TOY (20 M) mepememmBany nipu KT B Teuernne 1 4. PactBopu-
TENN yIaJIsId, 3aTeM H00aBIIsuIM BOAHBINA pacTBOp OnkapOoHaTa HaTpus. IlomydeHHYI0 CMECh SKCTparupoBalIN
STUJIALETATOM U OOBbEANHEHHBIE OPTaHUYIECKUE SKCTPAKTHI IIPOMBIBATIN OMKAapOOHATOM HATPHUS U COJEBBIM pac-
TBOpoM. Opranndeckyro (asy CymwId Haj Cynb(haToM HAaTpus W KOHLEHTpHpoBaid. [lomydeHHBIH NpOXyKT
ouuInanu xpomarorpadueii Ha cuaukarene (3aoeHT: rpaaueHt JIXM/meranoi, ot 60:1 mxo 40:1). MC: m/z 462,1
(M+1).

Cragus 3. MetunoBsiid 3¢up N-[(2S)-1-[(4-{3-[5-xmop-2-dTop-3-(npomnan-1-cynshonamumo)denun]-1-
(nponan-2-ui)- 1 H-nupa3zoin-4-ui | IupUMUIRH-2-1I1)aMUHO |IporaH-2-1i1 |kapOaMHHOBOM KHCIIOTHI.

Cwmech (S)-metmnoBoro a¢upa 1-(4-(3-(3-amuHO-5-x110p-2-pTOpdhernn)-1-n3onponuin- 1 H-nupazon-4-
WJI) A PUMUIH-2-MJIaMUHO )ITPOTIaH-2-niKkapoaMrHoBoH Kuciotsl (41 mr, 0,09 MMons), TpuatrinaMuna (1 min) u
JAXM (4 mi) obpabaTeiBanu mponancyaspoHmxiopuaoM (40 mr, 0,27 mMons). [lomyuerHyro cmech mepeme-
mmBanu npu KT B Teuenne 16 4. HeounimeHHyr0 cMech KOHIICHTPHPOBAIH, OCTATOK MEPEHOCHIH B CMECh TO-
nyona (9 mi), stanona (1 mi), kapbonara Hatpus (2 T) u Bogs! (10 mi). [TorydeHHYI0 cMeCh TIpH TIepeMeIInBa-
HuM Harpesanu npu 85°C B Tedenue 16 4. 3arem mpoBoamin 00paboOTKy, KaK OMICAHO Ha CTamuu 1, mpu 3TOM
MOJTy4YaJId HEOYMIIEHHBIH NPOIYKT, KOTOPBIN OUYMIIAIN XpoMmarorpaduell Ha cuinkarene (UIFOSHT: TPAIUEHT
JAXM/metanomn, ot 60:1 1o 40:1), mpu 3TOM NOTy9aal yKa3aHHOE B 3ar0JIOBKE COSTMHECHUE.

[Mpumep 4. Metunosblit 3¢up N-[(2S)-1-((4-[3-(5-x510p-2-Prop-3-MeTaHcynbhoHamupodenun)-1-(okcan-
2-un)- 1 H-nupazon-4-ui |nupuMugrH-2-11 } AMAHO )IIPOTIaH-2-1j [ KapOaMUHOBOW KHUCIOTHI (coeauHeHue 33* B
Tabmuie) U MeTwioBsli 3dup N-[(2S)-1-({4-[3-(5-xm0p-2-pTop-3-meTancyabponamuodennn)- 1 H-nupazon-4-
W1 |IIMPUMUTH-2-1J1)aMHHO )IPOTIaH-2 -1l JkKapOaMHHOBOM KUCIOTHI (coeanHenue 31 B Tabnuiie)
cl o]

Crammsa 1. 5-Xnop-2-¢rop-3-(4-(2-(MeTnntuo)mupumMuua-4-wun)- 1 -(terparuapo-2H-nmpan-2-mn)- 1 H-
MIHPa30J1-3-1iT)aHHJIHH.

CoenrHEHHE TOTYYaIl aHAJIOTHYHO TOMY, KaK OIICaHO B ipuMepe 3, cranus 1, u3 mpoMexyTogHoro 4-(3-
nop-1-(rerparuapo-2H-mpan-2-mn)- 1 H-mupazon-4-min)-2-(MEeTHITHO JIUPUMHIAHA U IIPOMEKYTOIHOTO 5-XJI0p-
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2-drop-3-(4,4,5,5-Terpamermi-1,3,2-mrokcaboponan-2-un)anmwmHa. MC: m/z 420,0 (M+]).

Cramus 2. N-(5-Xinop-2-drop-3-(4-(2-(MmeTriTno )mupuMuanH-4-un)- 1 -(tetparuapo-2H-mupan-2-wmm)-1H-
Upa3oJi-3-mi)heHua)MeTaHCyIb(hOHAMU n  N-(5-xmop-2-¢prop-3-(4-(2-(MeTrnTHO ) TUPUMHUAUH-4-111)- | -
(terparunpo-2H-nmpan-2-min)- 1 H-mupazon-3-wr) b ernn )-N-(MeTuicynbpoHm ) MeTaHC Y Tb(hoHaAMH .

B pactBop  5-xmop-2-drop-3-(4-(2-(MeTrntuo)nmupumMuuH-4-1in)- 1-(terparuapo-2H-nupan-2-un)- 1 H-
nupaszo-3-uin)anuiuza (233 mr, 0,55 mmons) u TpudTHIamMuHa (2 Mit) B quxiopmerade (10 mur) noOaBisuin Me-
tancyabonmxiopun (0,13 mi, 1,66 mmons). [Toxyuennyro cmeck nepemernubainu npu KT B Teuenue 16 4, npu
9TOM IOJy4aln CMECh YKa3aHHBIX B 3arojioBKke coequHeHHH (1o maHHeM aHanusa JKX-MC), nobasisiam >Tui-
aleraT ¥ CMech IPOMBIBAIM BOJIOH M COJIEBBIM PacTBOPOM, 3aTE€M OPTraHWYECKHH CIOH CyIIWIN HaJ CyJib(haToM
HaTpusi, GUIBTPOBAIN M KOHIIEHTPUPOBAIH, IIPH STOM HOJyYalld HEOYHIIEHHYIO CMECh YKa3aHHBIX B 3ar0JIOBKE
COCIMHEHUH, KOTOPYIO HCIIONB30BAN 0e3 AONOIHHUTENbHOW ouncTku. MC: m/z MoHO-cynbdonamuma 498,0
(M+1), 6uc-cynpdonamuna 576,0 (M+1).

Cranust 3. Merunossiii a3¢up N-[(2S)-1-({4-[3-(5-x510p-2-Pprop-3-MeTaHcynbhoHamumpodenun)-1-(okcan-
2-un)- 1 H-nupazon-4-ui |nupuMugrH-2-11 } AMAHO )IIPOTIaH-2 -1 [ KapOaMUHOBOW KHUCIIOTHI.

Heounmennyio cmech, mony4eHHyI0 Ha ctaguu 2, pactBopsim B TT'@-H,0 (1:1, 30 M) u mpu KT ob6paba-
ThIBIN OKCOHOM (1,68 1, 2,75 Mmoib). [Tonydennyto cmech nepemerniBainu pu KT B Tedenue 16 4, 3atem no-
OaBysuti dTHanierar. OpraHU4ecKid CJION MPOMBIBAJIM BOAHBIM PacTBOPOM OMKapOOHaTa HATpHs, BOJOW H CO-
JIEBBIM PacTBOPOM, CYLIMIM Haj Cyib(aToM HaTpusi, GUIBTPOBAIN M KOHIEHTpUpOBaIU. HeounmieHHbIH ocTa-
ToK pactBopsut B NMP (5 mir) u oOpabaTbiBamy npoMexyTo4HbIM (S)-MeTHIOBBIM 3pHpoM 1-aMuHOTIIpONaH-2-
wikapoaMuHoBoH kuciotsl (146 mr, 1,1 MMonb) u kapoonatom Hatpus (233 wmr, 2,2 Mmoinb). CMech HarpeBaiu
npu nepemeriBanuy npu 110°C B Teuenue 16 4. OXJIaXKICHHYIO PEAKIIMOHHYIO CMECh pa30aBIIsyIN 3TUIAIETA-
TOM, 3aT€M NPOMBIBAJIM BOJIOW M COJIEBBIM pacTBOpoM. OpraHMYecKHi CIIOW CyMIMIN HaJ CyJlb(haToM HaTpus,
¢upTpOBaNN M KOHUEHTpUpOoBaiK. OCTaTOK OYMINAIM XpoMmarorpaduei Ha cuinkarene (3moeHT: 2% MeTaHo
B INXJIOPMETAHE), IIPX 3TOM IOJIYJaIH YKa3aHHOE B 3ar0JIOBKE COETMHEHHE.

Cragus 4. Metunoeiii 3¢up N-[(2S)-)-1-({4-[3-(5-xmop-2-PTop-3-merancynpponamugodenwn)- 1 H-
MUPa30J1-4-U [TAPUMHIAH-2-WJT } aMUHO )ITPOTIaH-2-WT |[KapOaMHUHOBOM KUCIIOTHI.

B pactBop wmermnoBoro adupa  (25)-1-(4-(3-(5-xmop-2-drop-3-(MeTuncynsponamuio)penmn)-1-
(terparunpo-2H-nupan-2-wun)- | H-upason-4-un) mupruMu IuH-2 -MIIaMAHO )ITPOTIaH-2 -HiIKapOaMUHOBOM KUCIIOTHI
(94 wr, 0,16 mmonb) B MeOH (15 M) 100aBsuid KOHIIEHTPUPOBAHHYIO XJIOPUCTO-BOIOPOIHYIO KUCIOTY (0,5
mi). [lonydennyto cmechs nepemernuBanu npu KT B Teuenue 16 4, mobGasinsuin BogHbIH OnkapOoHaT HaTpus, pH
JIOBOJIMITH 110 9 ¥ CMECh 9KCTparupoBaiu stuiareratoM. OpraHuuecKuid o MPOMBIBAIM BOJHBIM OMKapOoHa-
TOM HATpHsL M COJIEBBIM PacTBOpoM. HeounineHHbIH MpoayKT ounInany Xxpomarorpadueid Ha cuiMKarese (3Io-
€HT: IpaJIMeHT auxyiopMeTan/meranoun, ot 30:1 mo 15:1), mpu 3TOM mojydain yKa3aHHOE B 3ar0JIOBKE COEIHHE-
HHE.

[pumep 5. Metmnoserit 3¢up N-[(2S)-1-({4-[3-(5-xm0p-2-PTop-3-MeTancynppoHamumodenwmn)- 1-
(mpoman-2-mn)- | H-tupazon-4-w1 |mupuMuAIHH- 2 -1 } AMAHO )TIPOTIaH-2 -1 |KapOaMHHOBOH KHCIIOTHI (COeINHEHIE
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B pactBop (S)-metminoBoro s¢upa 1-(4-(3-(3-amuno-5-x110p-2-dpropdennn)- 1 -uzonpomnui- 1 H-upa3zon-4-
WUI) T PUMUIH- 2 -UJIaMUHO )ITPOTIaH-2-nikapoaMuHoBoH kKucioTsl (550 mr, 1,2 Mmmoie) B JIXM (30 mir) u nupu-
nuee (10 M) nobasinsun Metancynbhonmxiaopus (0,277 mi, 3,57 mmois). [TorydeHHYI0 cMech IepeMelIInBali
npu KT B Teuenune 16 4, noGaBinsuii BOJHBIN pacTBOp OMKapOOHaTa HATPUs, CMECh SKCTParupoBaiy THUIAIETa-
TOM H NPOMBIBAJIH COJICBBIM PacTBOpoM. OpraHuyuecKuil CIIoW CyIIMIH HaJ Cyab()aToM HATPHUs 1 KOHLIEHTPUPO-
BaH. HeounIeHHsI IPOYKT OYMIIaI XpoMmarorpadueii Ha crmukaresne (3moeHT: rpaaneHT JIXM/Mertanon,
ot 60:1 o 40:1), mpu >TOM MOTyYalld yKa3aHHOE B 3ar0JIOBKE COeNWHEHHE. AJNIBTEPHATHBHEIN CHHTE3 OIHCAH B
nmpuMepe 6 HUXKe.

W3 peakiuOHHOH CMECH TarKKe BbIACISUIM METWIOBbId 3¢up N-[(2S)-2-({4-[3-(5-xm0op-2-drop-3-
MmetaHcypoHamunodenn)- 1-(nmpomnas-2-mn)- 1 H-riupazosn-4-usi | nUprUMUARH-2-1I1 } AMHHO ) IPOITHI |KapOaMHHO-
BO# KuCHOTHI (coenuuenue 32 B tadmuie), N-{3-[4-(2-amuHonupumuuH-4-mn)- 1 -(ipornan-2-wn)- 1 H-nupason-
3-un]-5-xs0p-2-propdennn  MmerancynbpoHamua (coequnerre 30 B Tabaule).

-25-



025222

pumep 6. Metmnoserit 3gup N-[(2S)-1-({4-[3-(5-xmop-2-Prop-3-merancydhornamunodeHwn)- 1 -(mporman-
2-un)- 1 H-nupazon-4-ui | mupuMunH-2-171 } aMAHO ) TPOTIaH-2 -1l [KapOaMUHOBON KHCIIOTHI (coequHeHue 9 B Tab-
JIUTIE)

MeG,CHN

Cranus 1. 1-bensununeH-2-u30MponmIrHAPa3HH.

B peaxTop, cHaOXeHHBII MEXaHNYECKOW MEIIAIKO, TepPMOMETPOM U KaleJIbHOW BOPOHKOH, PH MTPOIyBKE
a30TOM 3arpy’aiy Tuapoxyopu u3onponmwiruapasuna (712 r, 6,43 monb), anerar Hatpus (528 r, 6,43 Moib) U
staron (50%, 4500 mi). Cmech nepemenmBanu npu 20°C B TeueHHe 5 MHH, 3aTeM 100aBIIN OeH3aIbIeTH
(683 T, 6,43 mop), mogAEpKUBas Temreparypy cmecu Hipke 23°C. Cmech nepemermBanu npu 20°C B TeueHne
20 4, mo06aBssuTH TOIyos (6500 M) M IepeMeIuBaI B TeueHue 5 MuH. OpraHUYecKuid CJI0H OTACISUIH, K HEMY
NPY MHTEHCUBHOM IE€PEMELINBAaHUN MEJICHHO JOOABJISIIM HACHIIEHHBIN BOAHBIA pacTBOp OMKapOoHaTa HATpUs
(4800 M) (mpumevanue: pH BogHOTO Ccitost cocTaBisii ~ 8,0). OpraHndeckuid CI0H OTICISUIA U IPOMBIBAJIHM Ha-
CBIIIEHHBIM BOAHBIM pacTBOpoM OukapOonara Hatpus (3000 mi). 3aTeM OpraHMYECKHil CIIOW OTHENSUIN U KOH-
HeHTpupoBaiu B Bakyyme (ot 50 no 20 topp) npu 40°C, npu 3TOM MOJIy4aiy yKa3aHHOE B 3ar0JIOBKE COEIHHE-
HHE B BHJIE MacJja )KeJITOro IIBEeTa, KOTOPOE UCIIOJIL30BAIH 0€3 JI0TOTHUTEILHON OUMCTKH.

Cragus 2. 2-((2-bensmmiaes- 1 -H30mponmiITApa3HHILT ) METHICH )MaJIOHOHUTPHIL.

B cocyn, cHaO)xeHHBIN MEXaHWIECKOH MEIIaIKOW, TEPMOMETPOM M KaleJIbHON BOPOHKOMW, TPH TPOIYBKE
A30TOM 3arpyaiu (3TOKCHITWIHIACH )MaIOHOHUTPHI (755 T, 6,18 Monp), DMAP (150 r, 1,23 Mons) u 3TaHON
(6400 ). IomydeHHYIO0 CMECh MEPEeMEIINBaIH, IIPH 3TOM TOIYYalId PacCTBOP TEMHO-OPAH)KEBOTO IIBETA, PEaK-
IUs PHIOTEpMUYecKas (Haboaanock moHmkenne temreparypsl oT 20 1o 12°C). B nomydeHHBII pacTBOp Mea-
JIeHHO, B TedeHune 15 MuH, n06aBmsum 1-6en3unuaeH-2-n3onponmwiruapasud (1101 r, HeOUUIEHHBIH), TP STOM
MONyYalii CYCIICH3WI0 OPaH)KeBOTO IIBETA, PEaKIHsl dSK30TepMUUeckas (TeMmmepaTypa mosbimaiack o 32°C).
Cycnensuto opamxkeBoro msera HarpeBanu 10 50°C u BeimepxkuBanu npu 50°C B tedenne 30 MUH, IIPH STOM
MOJTyYali CYCIIEH3MI0 TEMHO-KOPHYHEBOTO IBeTa. B cMmeck mobasmsumm 3taHox (3200 M) U cMech OXJIaXKIanu
1o 20°C u BeiepkuBany mpu 20°C B Teuernue | 4. [TomydeHHyr0 B3BeCh (DMIBTPOBAIH M TBEPABIA OCAIOK TMPO-
MeiBaiu 3taHoioM (3000 mi). TBepmoe BemiecTBo oTAensui pripTpoBaHueM B BakyyMme nipu 40°C/5 topp B Te-
YyeHue 3 4, IpU 3TOM HOIydYasld YKa3aHHOE B 3arOJIOBKE COEJMHEHNE B BUJ/IE TBEPJOTO BEIECTBA JKEJITOTO I[BETA
(auctora mo marHbM aHanu3a JKXBP >99%).

Cranus 3. 3-AmuHo- 1-u3onponui- 1 H-nupazon-4-kapOoHUTpHIL.

B cocyn, cHaO)XeHHBI MEXaHUYECKOW MEUIaIKOH, TEepPMOMETPOM, OOPAaTHBIM XOJIOJUIBHUKOM U Karleb-
HOH  BOPOHKO, Opu  TPOAYBKE  a30ToM  3arpyxamd  2-((2-OeH3unujeH- 1 -u30mponuiruapasu-
HHJI)METHIIEH )MIOHOHUTpHI (632,6 T, 2,65 Mous), MeOH (2,5 1) n konuentpuposannyio HCl (329,0 mi. 3,94
Mok, 121.). [lonmyuennyto cmech Harpesanu 10 63°C u BeiaepxuBanu npu 63°C B TeueHue 30 MuH, Ipu 3TOM
MOJIy4aJId PacTBOp opamkeBoro nsera. Cmech oxnaxaanu 1o 15°C, nobasisum rentan (4 1) u MTBE (1 n), u
CMeCh IepeMEIINBAIN B TeUeHHE 5 MUH. 3aTeM cTpyeil nobasisum Boay (7,5 i) B TeueHue 30 MUH Npu TeMIiepa-
Type ot 15 o 25°C. Ilocne 3aBepienus 106aBIeHNs BOAbI cMech nepemeruBany npu 25°C B Teuenue 10 MuH.
Croit rentan/MTBE otnensiiu. Bogseiii cinoit npomsiBaiu cMechio rentan/MTBE (4:1, 00./06.) (2x51), nepe-
MemuBas Kaxkabii pa3 npu 25°C B tedenue 10 mus. Crou pasnensnu. B BogHbIl cinoil 1o6aBsiin TBEpIbIH
xyiopup Hatpus (1 Kr), 3aTeM MeIJICHHO I00aBIsIM HACHIIEHHBII pacTBOp KapOoHaTa Kajus, KOHTPOJIHUPYS BbI-
nenenne CO, u gosonst pH mo ~ 9,0. 3atem BogubIi ciot aBaxasl dkcTparupoBamu CH,Cl, (1x2,2 1, 1x800
wit). O6wvenunennsle cion CH,Cl, cymmnm nax MgSQOy, unprpoBany, GUiIbTpaT KOHIEHTPUPOBAIHM B BAKyyMe
(200 topp) npu Temneparype 30°C no nonyuenus ocrarka maccoit ~ 1 kr. B pactBop CH,Cl, npu nepemeninsa-
HHUH MeasieHHo (B TeyeHue 20 muH) nobasisui rentad (6,0 1), Ipu 3TOM Moiydany B3Beck. CMech KOHLEHTPH-
poBaiu B Bakyyme (60 Topp) npu Temieparype 25°C mo oobema ~ 6,2 1. B3pech oxnaxkaanu a0 15°C u Boiaep-
JKUBAIM TIPH YKa3aHHOHW Temneparype B TeueHue 10 muH. IIponykT otaernsin GuiIbTpoBaHHEM, TBEPIOE BeELIe-
CTBO MpoMbIBaiu rentaHoM (1 i), cymunu B Bakyyme (5 Topp) npu 30°C B TedeHue 4 4, Mpu 3TOM IOJTyYau
yKa3aHHOE B 3ar0JIOBKE COEIMHEHHE B BHJIE TBEPAOTO BEILECTBA XKEJITOro IiBeTa (YMCTOTA IO JAaHHBIM aHAIN3a
KXBP >99%).

Cragus 4. 1-(3-AmuHo-1-m3onponmi- 1 H-mmupazon-4-min)3TaHoH.

B cocyn, cHaOXeHHBIIT MEXaHHMYECKOW MEIIaIKOH, TEpMOMETPOM, OOPaTHBIM XOJOAWIBHAKOM, CHCTEMOM
HarpeBa/oXJIaX/IeHHs1, KalleJIbHOM BOPOHKOH M BXOIHBIM/BBIXOJHBIM OTBEpCTHEM Juisl a30t1a, rpu 20°C B aTtmo-
cdepe azoTa 3arpyxanu 3-amuHO- | -m3onpormi- 1 H-mupazon-4-kapborutpun (274 1. 1,82 MONb) U IUKIONCH-
TUIMETHIIOBHIH 3¢hup (2600 mir). [TomyueHryIo cycnen3uro oxiaxaann 10 -10°C, 3aTeM 1Mo KarisM B TeUCHHE
2,5 94 mo6aBIsAIM pacTBOpP KOMILIEKCAa METHWUITUTHI/IATHH Opomun B audTmiioBoM >dupe ( 1,5 M, 6,0 1, 9,00
Mos) mipu Temreparype ot -10 go 0°C. [Tocne 3aBepureHus 100aBICHUS METHIDIATHS PEAKIIMOHHYIO CyCIIEH3UIO
OBICTpO HarpeBanu a0 TeMiepaTypsl oT 5 1o 10°C u BEAEpKUBAIM NIPU YKa3aHHOH TeMIepaType B TedeHue | d.
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Cwmech oxnaxganu 1o 0°C u no karsam podasmsiin HCL (6,0 1, 21.) npu 5-10°C. Oprannueckuii (BepXHHIN)
cioit oraensimm u dxcTparupoBamu HCl (500 mi, 21.). O6bennHeHABIE BOAHBIE ciion mepemernuBany npu KT B
teueHue 16 4. Cmeck oxmaxnanmu 1o 15°C u nommenagnsan NaOH (260,0 r, 50%) no pH ~ 11,0. Cmech 3kcT-
paruposanmu CH,Cl, (1x2,0 1, 1x1 1). O6peaunennsie cioun CH,Cl, cymmmum nag MgSO,, dunbTpoBany, GUiIbT-
paT KOHIICHTPHPOBAJIH B BaKyyMe, IIPH 3TOM ITOTyYalld TBEPAOE BEIISCTBO JKEITOTO mBeTa (278 1), KoTopoe pac-
tBOpsut B EtOAc (750 mi1). PactBop oxmaxknanu no KT, npu aTom noxywanu B3Beck. MemteHHO (B TeueHue 40
muH) ipu KT noGasmsumm renrrad (1500 mir), B3Bech oxnaxganu a0 -10°C u BeigepsxuBanu mpu -10°C B TeueHne
30 muH. B3Bech GuiabTpoBaiiu, 0casok Ha GHIbTpe MpoMbiBain rentaHoM (300 Mir), TBEpAOE BEILIECTBO CYIIIH
B BakyyMe (5 topp) npu 40°C B Teuerne 3 4, MpH 3TOM HOJTYYadH YKa3aHHOE B 3arOJIOBKE COCTUHEHUE B BHUJIE
TBEPJIOTO BEMIECTBA CBETIO-KOPHMYHEBOIO IBETa (YUCTOTA IO AaHHBIM aHaim3a XKXBP >99%). t,; 136-139°C.

Cramus 5. 1-(3-Uop-1-m3onponun- 1 H-nupason-4-wmi)3TaHoH.

B cocyn, cHaO)xeHHBINT MEXaHWYECKOH MENIaIKOW, TEPMOMETPOM M KareIbHON BOPOHKOW, P MPOIYBKE
azoToM 3arpyxanu 1-(3-amuHo-1-m3onponmi-1H-mupazon-4-mwin)stanon (250,0 r, 1,49 Moip) U aneTOHUTPHI
(3725 mn) [Tonywennyro cMech oxnaxkaanu 1o -20°C, no kamwisam gobasmsu BP;- TI'® (313,1 1, 2,23 Mons), npu
3TOM MOJAEPKUBAIH Temreparypy cMmecu < -10°C. 3aTem mo kKammsM Jo0aBIsiy n3oaMuwIHATpUT (227,5 1, 1,94
MOJIB), TIPH 3TOM TIOAJIEpKHUBaIK Temreparypy cmecu < -10°C. Cmech HarpeBanu 1o 10°C u mepememmBamm
npu 10°C B Teuenne 30 MHH, 3aTeM TOHKOH CTpyel IpHW MHTEHCHBHOM IEpEMEIINBAHUU AOOABISUIA B KOJOY,
conepxanryro cmech I, (28,5 1, 0,112 mons), KI (371,9 1, 2,24 monp) u anerorutpmin (1160 mur) mpu 10-15°C.
IIpu mo6GaBneHNM cMECH HaOIOAAOCh BBIICICHHE T'a3000pa3HOTO a30Ta M CIad0 dK30TEPMHUECKAS PEaKIIHs
[omyuennyto cmech nepemermmBaiy npu KT B Teuerne 30 muH, npu 3ToM 1Mo naHHBEIM aHanm3a JKXBP otmeua-
JIOCh TIOJTHOE OTCYTCTBHE IPOMEXKYTOYHOTO nua3oHus. B peaxmumonHyo cMmech npu 10-15°C moGammsm Ou-
cynsdur Hatpus (157,1 , 1,51 momas) B pactBope xmopuna HaTpus (8%, 4360 M), cMech HOIIENaYUBaIN IPH
J00aBJICHUH HACBIIIEHHOTo KapOoHara kanusi 1o pH ~ 8,5. BepxHuii cloii alieTOHUTpHIA OTACISUIM M KOHIEH-
TPUPOBAJIM B BaKyyMe, [TpY 3TOM TI0JIy4dalii Macioo0pa3sHblii octatok. Macio pactBopsuiu B iPrOAc (2770 mi) u
MPOMBIBAJIM HACBIIIEHHBIM BOJIHBIM pacTBopoM kapOonata Harpus (1100 mu). Cnoii iPrOAc otaesnsiii u KoH-
LHEHTPUPOBAIH 10 00bema ~ 1,5 J1, mpu 3ToM monydanu cycrnensuto. B cycnensuto npu 20°C B TeueHue 30 MuH
nobarisiu renTaH (5,5 1), 3atem cycnensuro nepementrainu npu 20°C B teuenue 10 mun. B3sech ¢uibTpoBa-
JIM ¥ TBEPZOE BEIIeCTBO MpoMbIBaiy rentaHoM (1 i) u 3atem cymmiu pu 20°C B Bakyyme (5 TOpp) B TeUEHHE
16 4, mpu 3TOM HOIyYaId yKa3aHHOE B 3ar0JIOBKE coequHeHue. t,,; 90-92°C.

Cranus 6. 3-(Aumerninamuno)-1-(3-uoa-1-uzonpomnui- 1 H-nupazon-4-un)nporn-2-eH-1-oH.

B cocya, cHaOXeHHBIIT MEXaHMYECKOH MEUIAIKOH, TEPMOMETPOM M KaleJIbHOW BOPOHKOM, NPU MPOJIyBKe
azoroM 3arpyxanu 1-(3-non-1-uzonpommi-1H-nupazon-4-un)sranon (640 r, 2,30 monp) u JIM®PA (6,4 n). Ilo-
Jy4eHHBIH pacTBOp OpaHXkeBoro IBeTa HarpeBanu 1o 120°C, oxHoil mopuueil nodasisin peareHT bpenepexa
(598,6 r, 3,43 momnb). [Ipu aTom Temmeparypa cMecu moBbimanack 10 114°C u pacTBop mpuoOpeTan TEeMHO-
opaHxeByo okpacky. Cmech nepememnBaiu npu 120°C B reuenue 20 muH, 3ateM oxnaxnanu 10 KT u koHIeH-
TPUPOBAJIH IIPU 5 MM PT. cT. U 1ipu 60°C, npu 3TOM NOJTyyYalld Macioo0pa3Hbli 0cTaToK. OCTaTOK PacTBOPSUIN B
iPrOAc (2400 min) pu HarpeBanum a0 74°C, 3ateM cMech oxiaxaanu A0 35°C u mepeMentBaid, MpH 3TOM
MOJTy4aii B3BECh, B KOTOPYIO Ao6asmsu rentad (6000 mi) mpu temmeparype ot 35°C go KT B teuenue 1 4,
cMech oxJaxaanu 1o -15°C, punbrpoBanu u TBepaOe BeuiecTBO BeicyiinBany npu 40°C B BakyyMe B TeueHHe 3
4, TIPH 3TOM IOJyYaId yKa3aHHOE B 3aroJIOBKE COEJIMHEHUE B BHUJE TBEPJOro BeuiecTBa. YMCTOTa MO JAaHHBIM
ananuza JKXBP cocrapmsuia >98%. t,, 106-109°C.

Cranus 7. 4-(3-Uopa-1-n3onponmi-1 H-nupazon-4-nwin)nupuMuinH-2-aMuH.

B cocyn, cHaOeHHbBI MEeXaHMYECKOH MeIlallkoi, TepMOMETpoM, JioByiikol JlnHa-Ctapka u oOpaTHBIM
XOJIONWIIBHUKOM, TIpH NpoyBke a3oToM 3arpyxamu (E)-3-nmumerunamuno-1-(3-nox-1-u3onponmi-1H-nmpason-
4-unm)npon-2-eH-1-oH (735 1, 2,2 Mois), kapOonat ryanuauaa (596 1, 3,3 Moxs) 1 NMP 5200 mu). [TonydeHHytO
cMmech HarpeBanu 10 130°C u BeyaepxkuBanu mnpu 130°C B TeueHue 5 4 (mpumedaHue: Jr00ble HU3KOKHIISIIINE
¢dpakiuu codbupanuch B soBynike Juna-Crapka). Cmech oxmmaxaanu a0 80°C u 100aBIsUTH BOIHBIA XJIOPHT
Hatpus (15%, 7500 miu) npu temneparype ot 80 no 35°C B Teuenue ~ | 4. [IpoaykT HaunMHaI BHIIAAaTh B OCa-
JIOK IIpY 100aBJICHUN TIPUMEPHO MTOJIOBUHBI BOAHOTO XJjopuaa Hatpus. Cmeck oxnaxaanu 1o KT u BelaepkuBa-
nu B TeueHre 30 muH. TBepablii TPOAYKT OTAENISUIN (QUIBTPOBAHUEM U BBICYIIMBAIM B BakyyMe npu 65°C B Te-
yeHue 16 4, mpu 3TOM MONTydYald yKa3aHHOE B 3ar0JIOBKE COEIMHEHHE B BHJIE TBEPIOTO BELIECTBA, YHCTOTA KO-
TOporo 1o gaHHbM aHanuza JKXBP cocrasmsina >99%. t,, 167-169°C.

Cranus 8. 4-(3-Uon-1-n3onponmi- 1 H-nupazon-4-win)nupuMuIuH-2-0J1.

B cocyn, cHaOXeHHBIII MEeXaHHYECKOH MEIIalKOil M TepMOMETPOM, IpH HPOJIYBKE a30TOM 3arpyKaju
TOY (748,8 mi), mopuusmu nobasisumu 4-(3-uon-1-u3onpomnun- 1 H-mupazon-4-mwn)mupumuana-2-amud (300 T,
0,91 Monb) B BU/Ie TBEPJOro BEIIECTBA, IPU 3TOM TeMIlepaTypy cMecH noajepxuBaiu Hipke 30°C, ncnosb3ys
0aHIO ¢ X0J0AHOH BoAOH. Peaknnonnyro cmech nepememmBany npu KT B Tedenue 10 MuH, Ipu 3TOM IMOITydain
pactBop. CMmech oxnaxaanu 1o 20°C u nopuusmMu B TeueHue 5 4 npu 22-28°C npu UHTEHCUBHOM NE€PEMEIINBa-
HUH 100aBisuy HUTpUT Hatpus (79,7 T, 1,27 mMonp) (mpuMedanue: HaOIIOAAI0Ch HEOONBIIOe BEIIEIICHIE ra3a U
HaOroMamack c1abo SK30TepMHUUECKasi PeaKIus, IIPH 3TOM CMECh OXJIAXKJANIN C MCIIOIb30BaHIEM OaHU C XOJOJ-
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HOH Bozoit). B cmech no6asmsmu XM (12 i) u HarpeBanu 1o 27°C, 3atem npobasisum Boxy (4400 mi) (mpume-
YaHHe: MPH STOM HAOII0AaJIOCh BRIAEIICHIE ra3a). B cMech MeIIeHHO T00aBISIIN HACHIIICHHBIA pacTBOp KapOo-
Hata Kanus (~ 1500 mun) ans nmoamenaduBanus 10 pH ~ 9,0 (mpumedanue: Mpu 3TOM BBIIEISUIOCH OOJIBIIOE KO-
JIMYECTBO rasza). B peakunoHHyto cmech go0aBisuim pactBop oucynbdura natpus (32 r, 0,30 mouns) B Boge (100
MIT) U cMech nepeMermmBany rpu 27°C B Teuenue 15 muH, BenmuanHy pH cHOBa moBommmu a0 ~ 9,0. Ciort IXM
OTIEISUIN M KOHIEHTpHpoBany B BakyyMe (200-100 MM pr. cT.) Ha 6ane npu temneparype 40°C, no obpa3oa-
HUA octaTka Maccoit ~ 2300 r (~ 1750 mi). K ocrarky mpu 20°C nobasmsumu MTBE (1500 M), cMech nepeme-
mmBany npu 20°C B teuenne 10 MuH u 3aTeM (uipTpoBanmn. TBepJOe BEMIECTBO BBHICYIIIMBAIH B BakyyMme (5
topp) npu 30°C B TeueHue 16 4, Mpy 3TOM MOJYYaIH yKa3aHHOE B 3ar0JIOBKE COEMHEHUE B BUJIE TBEPIOTO Be-
IIeCTBa rPsi3HO-0EI0T0 IBETa, YHCTOTa KOTOPOro mo JanHeM aHanmu3a JKXBP cocrasmsina >99%. t,, 216-218°C.

Cragus 9. 2-Xnop-4-(3-uoa- 1 -uzonpormi- | H-nirpa3on-4-win ) mipuMAIvH.

B cocyn, cHaOXeHHBI MEIANKOH, TEPMOMETPOM, OOpaTHBIM XOJOIMIFHIUKOM, KalleJdbHOH BOPOHKON H
BXOJIHBIM/BBIXOJTHBIM JIJIsI a30Ta, 3arpyxanu 4-(3-uon-1-uzonponui-1H-nupazon-4-wi)nupumuans-2-oa (311 r,
942 mmons). K tBepromy BemectBy npu 20°C mobasisumu anerorutpwia (2500 mi). PeakunonHyro cMech mepe-
MEMIMBAIH, TIPH 3TOM TOJTydanu cycrneHnsuo. B cycnensuto nobasmsuin DIPEA (246,2 mi, 1,41 mons), MDA
(218,8 ™, 2,83 moms). [TonydgeHHyro cycrensuto nepememmBany npu 20°C B Teuenue 5 muH, qodasmsum POCI;
(217 1, 1,41 moms) npu 20-40°C, mpu 3TOM MMOTydalld pacTBOp opamkeBoro nsera. Cmeck Harpesanu a0 80°C u
BeIepkuBanu mpu 80°C B Teuenne 3 4. Cmech oxmaxnaanmn 1o 10°C u MemieHHo (B TeueHne 1,5 1) mobapmsm
pacTBop rHIpokcuaa aMmMmoHus (622 mi, 28%) B memoHM3MpoBaHHOHM BoAe (5550 mur), mpu 3TOM TeMIeparypy
nognepxuBanu Hipke 20°C. Tlocne 3aBepiuieHHss 10OABICHUSI THAPOKCHIA aMMOHHUS MOIYYEHHYIO CYCIIEH3HIO
nepememmBany pu 10-20°C B Teduenune 40 muH. TBepABIi MPOAYKT OTACIIN (IIFTPOBAHAEM H BBICYIIHBAIIN B
BakyyMme (5 Topp) mpu 40°C B TeueHHEe HOYH, IIPU STOM IOIyYaIH YKa3aHHOE B 3ar0JIOBKE COCTUHEHUE B BUJIC
TBEPJIOTO BEMIECTBA KOPHYHEBOI'O I[BETA, YUCTOTA KOTOPOTO 10 TaHHBIM aHanmn3a JKXBP cocrasmsma >99%.

Cragus 10. (S)-Ben3unoBbiii 3¢up 2-(METOKCHKapOOHMIAMHIHO )[TPOIHMIKAPOAMHUHOBOM KHUCIIOTHI.

B cycnensuto muruapoxiopuna (S)-1,2-mmamunonponana (50 r, 340 mmons) B muxiopmerane (500 m)
nob6apisun kapOoHat kanus (1190 mmonb), cycnensuto nepememnBain 1 GuibTpoBanu. OuinbTpar codupany,
oxnaxaaau 10 0-5°C u mpu epeMenMBaHuH 0 KaruisiM g00aBisutn oeHsuaxiaoppopmuat (51 mi, 357 MMoIib).
ITocne oxoH4aHUs KOOABICHUS MOTYYCHHYIO PEaKIHOHHYIO cMech nepeMemmBany rnpu 0-5°C B Teuenue 3 d,
3arem HarpeBanu 10 KT u nepememBanu npu KT B Teuenne Houn. B monydyeHHyIo cMech 1o KarwisiM 100aBIis-
g tpudTHIamMuH (71 mi, 510 Mmois) 1 cMech oxnaxkaanu 10 0-5°C. MemieHHo 100aBsuii METHIIXJIOphopMHUaT
(28 M1, 357 mmons) mipu 0-5°C, cmecs HarpeBanu 10 KT u mepememmBanu B Teaenue Houn. [lomyueHnyro cMech
BBUIMBAJIM B BONy. JIeTyune opraHn4ecKue BelIeCTBa yIallsuld B BaKyyMe, TOJIy4YeHHYIO BOJIHYIO B3BECh (DMIIBT-
pOBaJIU, OTAEJISIS TBEP/IbIE BELIECTBA, 3aT€M 0CaJJ0K Ha (HIBTPE MPOMBIBAIM 3TUJIAIIETATOM, IIPH ATOM HOJIyYalld
TBEpJ0e BeuiecTBO Oernoro 1Bera (65 r, yncrora no naHHeM KXBP 92-94%). [Ipu MHOTrOKpaTHOIl mepekpu-
CTAUTM3aLMK U3 ATUIIALIETATa TOJTyYaly YKa3aHHOE B 3ar0jIOBKE COEIMHEHHE B BHJIE TBEPAOTO BEIIECTBA OEI0ro
nBeTa (urcrora 1mo qaHeeM JKXBP 99,5%).

Cranus 11. I'mapoxnopun (S)-merunosoro 3¢upa 1-aMmuHONpOnan-2-uiakapOaMHUHOBOH KHUCIOTHI.

PactBop (S)-6er3mmoBoro 3¢gupa 2-(MeTOKCHKapOOHUIAMIHO )IIPOITMIKAPOAMUHOBOM KHCIOTH B METAHOJIE
THAPUPOBAIH B IPUCYTCTBUN KaTanu3zaropa namtagnit/C (5%) npu nasnennn 50-60 ¢yHT/KB.110iM. Peakmon-
HYIO CMeCh (pHIbTPOBaiIM W (UIBTPAT KOHIEHTPUPOBAIH B BaKyyMe, IIPH 3TOM HOIydasn OEclBETHOE Macio,
koTopoe (60 1) pactBopsi B Oe3BogHOM amxiopmerane (200 mi) u pactBop oxnaxkmamu o 0-5°C Ha Oane
nen/Boaa. B peakiuonHyro cMech 1o Karmisim pobasisuid pactBop HCl B metanone (mpu0in3uTenbHo 75 Mit) 10
pH pactBopa < 1. [TomygeHnyro cycnensuto nepemermuBany npu 0-5°C B reuenne 30 MuH, 3aTeM TBepAOE Bellle-
CTBO OTHEILUIM (PUIIBTPOBAHMEM, IPOMBIBAIM AUXJIOPMETAHOM M 3aTeM I'eKCaHOM, IIPH STOM IOJIy4aJld yKa3aH-
HOE B 3ar0JIOBKE COEIMHEHHUE B BHJIE TBEPAOrO BEIECTBA OEIOT0 IBETA.

Cranus 12. 3-bpom-5-xy0p-2-pTOopOeH3ambaeTH .

PactBop 2,2,6,6-teTpamermnnunepuauna (327 r, 98%, 2,274 monb) u TI'® (1,9 1, yucTeiit 1yia aHamuza
XKXBP) oxnaxxnanu o -75°C (6aHst cyxoit nen/meranoin) B atmocdepe aproHa. B mony4eHHy0 cMech MeIJIEHHO
B TeueHue 1 u mobamisutu pactBop H-BuLi/rekcana (1,6 M, 1,47 1, 2,35 Moiab) npu Temreparype ot -72 10
-67°C. Cmech epeMenInBaii Ipy YKa3aHHOW TeMmepaType B TedeHue 30 MHUH, IPU 3TOM MOIyJaIH CyCIIEH3UIO
OneTHO-)KeNTOro 1Bera. B mojydeHHyr0 cMech MemieHHO B TeueHue 30 muH noGasisuin 2-Opom-4-xiop-1-
¢ropbenzoin (435 r, 97%, 2,02 monp) mpu TemnepaType oT -72 no -67°C B Teuenue 30 MHH, 3aTeM CMecCh Iepe-
MEIIMBAJIM NIPH YKa3aHHOH Temieparype B TeueHue emie 30 MUH. B peaklMoHHYI0 CMECh ME/JIEHHO B TEYCHUE
30 muH nobasmsutu aumetmidopmamun (230 r, 99,5%, 3,14 monb) npu Temmeparype ot -70 mo -65°C, 3arem
CMech MepeMEIINBAIIN NPU YKa3aHHOW TemmepaType B TedeHue eme 30 MUH, IPU 3TOM MOJIydaad PacTBOP CBET-
JIO-KOPUYHEBOTo IBeTa. OXJaKAalollyto O0aHI0 yNallsuld U 3aTeM B CMECh J00aBIISIM HACBIIEHHBIH pacTBOp
xyopuaa ammoHnus (720 mur) npu Temmneparype ot -60 1o -30°C B Teuenue 15 MUH, IpH 3TOM HOTyYaayu onajaec-
IUPYIOIIYIO CMECh, OBICTPO T00ABIISUIN XJIOPUCTO-BOIOPOIHYIO KHCIOTY (6H.) mpu Temmeparype ot -30 go 10°C
B Teuenue 15 mun o pH 1, 3atem no6asmsum stwinanerar (2,0 i) npu tremneparype ot 10 go 20°C. Crou pasze-
JSUTM ¥ BOJHBINA cJIo¥ akcTparupoBaiy stuiareraroM (1x300 mur). OObeMHEHHbIE OPraHUYECKHE SKCTPAKTHI
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npombiBad Bosto (1x800 mi) u coneBbM pactBopoM (1x500 mi), cymmmg Haj cyinb(aTroM Maraus U QUIbTPO-
By, OUIBTPAT KOHLEHTPUPOBAIM B BakyyMme (60-65°C), npu 3TOM IOIydann yKa3aHHOE B 3arOJIOBKE COEIH-
HEHHUE B BHJIE BA3KOTO Macja XeJITO-KOPHYHEBOTO [[BETA, KOTOPOE 3aTBEPAEBAIIO NP BBIACPKUBAHUH B TEUCHHUE
HecKoJIbKuX yacoB. MC: m/z 238,0 (M+1).

'H IMP (400 MI', CDCLy): & 7,76-8,30 (m, 2H), 10,0-10,8 (yump. s, 1H).

Cragus 13. 3-Bpom-5-xmop-2-pTopOeH301HAs KICIOTA.

Cwmech 3-6pom-5-xitop-2-propbersansaeruna (415 r), tper-6yranona (1,2 i) u Boas! (1,2 1) npu nepeme-
mmBaHuH HarpeBanu 10 30°C u 3ateM mo0aBisu (5 mopuusmu) nepmadranat kamus (335 1, 2,12 mons) pu 40-
45°C B teuenne 1 4. CMech TEMHO-ITypIIyPHOTO IIBETa HarpeBanu nostamHo: mpu 45-50°C B teuenne 30 MuH,
npu 50-55°C B Teuenne 30 muH u nipu 55-60°C B Teuerne 30 MUH, IPU 3TOM MOTYYaTH CYCHCH3HIO Iy PITypHO-
KOPHYHEBOTO IBeTa. PeakimoHHyr0 cMech oxiaxaanu g0 20°C, 3aTeM q00aBISIIN HACHIIICHHBIH PACTBOP CYJIb-
¢ura Harpus npu 22-27°C 10 NONMHOTO NOTPeOIIeHHST IEpOKCH 1A (OTPULIATENbHBIN pe3ynbTaT aHaiau3a). B momy-
YEHHYIO CMECh II0CIIeIOBATENbHO B TeueHue 15 MUH 100aBisui Temyto Boay (2,5 1, ~ 50°C) n HachILECHHBIN
pactBop kap6onaTa Hatpus (100 mi). TemHyro cycneH3uto GpuiabTpoBamm yepe3 cioit menuta (1 cM) U ocTaTok
Ha (uibTpe npoMbIBai TerIol Bogoi (4x1 i1, ~ 50°C). O6benuHeHHble QUIBTPATHI TOJKUCIIUTN ITPpU 100aBIIe-
HUH PacTBOPA XJIOPHUCTO-BOAOPOAHOM KUCIOTH (6H.) 1o pH 1, mpu 3TOM mosydann MaciooOpa3Hylo CyCIIEH3UIO
JkenToro npera. B cmech mobaBnsumm atumnanerar (3 ) U cMech nepeMemuBaiy B Tedenne 10 MuH. Bepxamii
OopraHuyeckuil crnod mpombiBaiu Bomoi (1,2 i), cymwnu Han cyibdaTrom marHus, GuibTpoBanu u QunbTpar
KOHIIEHTPUPOBAIH B BakyyMme (60-65°C), mpu 3TOM HOIyYaiH BSA3KYIO CYCHEH3HIO JKEJITOTo IBeTa. B ocraTtok
nmobasistn rekcad (700 mi) u cycnieH3uro oxiaxaanu a0 5-10°C. Teepmoe BemecTBO OTACISUITH (UIBTPOBAHH-
€M W OCTAaTOK Ha QIiIbTpe cymmin B BakyyMme (65°C) B TedeHHe HOYH, IPU STOM IIOJIYYAIH YKa3aHHOE B 3aro-
JIOBKE COCTUHEHHUE B BHJIE TBEPIOTO BemecTa xenroro usera. MC: m/z 254 (M+H). t,,; 150-152°C, uncrora o
nmarabM aHanmza JKXBP (225 am) 97,5%.

'H IMP (400 MT', IMCO-dy): & 7,82 (s, 1H), 8,10 (s, 1H), 13,82 (ymmp. s, 1H).

Cranus 14. tper-bytunosstit a¢up 3-6pom-5-xiop-2-¢propheHnikapOdaMHUHOBOH KUCIOTHI.

Cmecp 3-6pom-5-x70p-2-hropbenzoitnoit kuciotsl (243 1, 97,5%, 0,935 mons), TpmaTHnamuaa (105 T,
99,5%, 1,02 moinb) u Tper-Oytanona (1,4 m) HarpeBanu 1o 74°C, MeuIeHHO B TedeHHe | 4 100aBIsIM pacTBOp
nudenmndpocopunazuaa (260 r, 97%, 0,916 mous) B Tomyone (960 mi) npu 75-79°C (cnaboe kunsiueHue ¢ 00-
paTtHbIM XonommIbHUKOM). [lonydennyro cmech MemieHHO HarpeBanu 10 83°C B Teuenue 30 MUH M OJACPKHU-
Baym mpu Temreparype 83-84°C (cmaboe KumsueHNE ¢ 0OpaTHBHIM XOJIOAWIEHUKOM) B TeUeHHE | 9, KOHIICHTPH-
poBaiu B BakyyMme (65-70°C), mpu 3ToM moiydaiu Bsizkoe Macio. [TocnenoBarenpHO 106aBIsM TOMYOI (2 1)
Boay (1,5 m), a 3aTem cMech mepemenmBaiy pu 35°C B Teuenne 15 muH. BomubIi cinoit orOpaceBam. Opranu-
YeCKUU CIIOW TPOMBIBAJIM HACKHIINIEHHBIM pacTBOpoM OnkapOoHaTta HaTpus (400 mi) u Bogow (400 mm). Opranu-
YecKuil CI0H KOHIEHTpHpoBain B BakyyMme (60-65°C) no obrema ~ 350 mi (uucrota ~ 94%). B peakunonnyro
cMech 1o0aBisuTi cMmech dTmnanerat/rekcad (10 % 06./00., ~ 1,2 m) u cMechk HarpeBanu mpu 50°C B Tedenue 15
MHH, IIPH 3TOM IOJTy4aJd TOMOTEHHBIH PacTBOP CBETJIO-KEITOro IBeTa. PacTBop sTmianeTaT/rekcaH HaHOCHIH
Ha MpeIBapUTEIHHO MOATOTOBICHHBIN ciiol cumkarens (1,8 xr, 70-200 mer, mpeaBapuTeIbHO MPOMBITBIA TeK-
caHoM) Ha BopoHke broxuepa oobemoM 4 i1 u3 [Tupekca, (o CTEKIAHHBIM (GHIBTPOM M3 TIOPUCTOrO CTEKIIa (pas-
Mep mop 40-60 MkMm), tuameTpom 16 cM, BeicoTO# 18 cM). Tper-ByTriikapdaMaT MeIEHHO SIFHPOBAH (CaMo-
TEKOM) TIpU POMBIBKE ¢ 3-5% 00./00. aTHnaneTaroM/rekcaHoM (00mHid 00beM ~ 5 J1,), IPH 3TOM MOIydaln yKa-
3aHHOE B 3aroJIOBKE COEJMHEHHE B BUE TBEPJOTO BELIECTBAa IPsA3HO-Oenoro msera. t,, 87-88°C. UucroTa mo
nanHbM JKXBP (225 um) 97-98%. MC: m/z 325 (M+H).

'H SIMP (IMCO-dg): 8 1,48 (s, 9H), 7,48-7,49 (m, 1H), 7,80-7,82 (m, 1H), 9,42 (s, 1H).

Cramms 15.  (S)-Merunossiit 3dup  1-(4-(3-mon-1-uzonponwmi-1H-nupazon-4-wm)mupumMuaus-2-
WJIAMHHO ))IPOTIaH-2-MiIKapOaMHUHOBOM KHCIIOTHI.

B 4-ropislii cocyn, cHaOXeHHBIH MEXaHMYECKOH MEIalIKOH, TEPMOMETPOM M 0OpPaTHBIM XOJIOAMIBHUKOM,
TIPH TIPOAYBKE a30TOM 3arpyxanu 2-xyiop-4-(3-uoa- 1 -uzonpormmi- 1 H-nmupazon-4-un)mupumuans (300,0 ), rua-
poxiopua (S)-metunoBoro 3¢pupa l-amuHONpOMIaH-2-MIKapOaMIHOBOW KUCIOTH (174,3 1), kapOoHAT HATpHA
(365,7 ) u IMCO (2400 m). [TomrydeHHYIO CMECh HarpeBajy MPH IIepeMEIIBaHIN B TeUeHUE 18 9 mpu Temie-
parype cmecu 90°C. Cmech oxmaxnanu 10 40°C u npu nepeMemmBanun 100aBisuta Toxyol (3870 mi) mpu 37-
43°C. 3arem mobasisumu oy (7200 mur) mpu 37-43°C. Croit Tomyona otaensi npu 37-43°C, 1o6aBisig B HETO
BOJHBIN pacTBOp ximopuaa Hatpus (15%, 3870 mu), pH BoxHOTO cnost noBoammm 1o ~ 5,0 mpu noOaBIeHUH BOA-
HOTO pacTBopa JUMOHHOM KucioThl (10%) mpu 37-43°C. [lna nosenenust pH tpeboBamocs ~ 20 M BOJHOTO
pactBopa JIMMOHHOW KUCIOTHI (10%). Cioii Toayosaa MpOMBIBAIM HACHIIIEHHBIM BOJHBIM PacTBOPOM OHMKapOo-
Hata Hatpus (2880 mur) mpu 37-43°C. Cnoit Todyorna, comepiKaluil yKa3aHHOE B 3ar0JIOBKE COCITUHEHHUE, HC-
MOJIb30BAJIM B KAUECTBE UCXOIHOTO MaTepuana Ha craauu 17.

Cramgus 16. Ttper-BytunoBsiit  »dup  S-xmop-2-drop-3-(4,4.5,5-terpamermi-1,3,2-aqroxcaboponan-2-
ni)peHnTKapOoaMIUHOBOM KUCIIOTHI.

B cocyn, cHaOXeHHBII MEXaHUMYECKOW MEUIAIKOM, TEPMOMETPOM, OOpPAaTHBIM XOJIOMILHUKOM U PyOaIikoi
JUIs  HarpeBaHusi, MpH MPOJIYBKE a30TOM 3arpyXkaiu TpeT-OyTwioBblii 3¢pup  3-Opom-5-xiop-2-
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dropdenmnkapbamrHOBON KUCTIOTH (33,0 1), Ouc-(muHaKosITO ) Mubop (447,0 1), anerat kamus (405,6 T) u To-
ayon (2700 mu). [Tonyuennyto cmech nepemenuBaiu npu KT B tedenue 15 mun u no6asinsutu PACl,(dppf) (50,4
T), 3aTeM cMech HarpeBanu mo 108+2°C (mpumeuaHue: cMech CTaHOBIIACh TeMHOH mpu 50-60°C). oGapmsim
pactBop TpeT-OyTioBoro 3dupa 3-6pom-5-xsop-2-dpropdeHunkapdbamunoBoit kuciotel (414 r) B TONMyOIE
(1770 mm) mpu 108+2°C B Teuenne 70 MuH. 3aTeM cMech BeiaepxuBanu npu 108+2°C B Teuenne 15 4. Peakmm-
OHHYI0 cMech oxaaxzaanu 1o KT B moToke azora u 3aTeM (QUIBTpOBaIH uepe3 nenuT. GuibpTpar, cogepikalui
YKa3aHHOE B 3ar0JIOBKE COEANHEHHUE, UCIIOIb30BANIM B KAUECTBE HCXOAHOTO MaTepHraia Ha craguu 17.

Cragus 17. (S)-MertunoBsiii a3¢up 1-(4-(3-(5-xm0p-2-drop-3-(TpeT-0yToKcukapOoHmIaMiHO )heHwm)- 1 -
usonponui- 1 H-mupa3osn-4-un) iupuMuIHH-2 -UIaAMUHO ) IPOTIaH-2-HiIKapOaMUHOBON KUCIIOTHI.

B kon0y 3arpyxkamu (S)-metunoBeiit 3¢up 1-(4-(3-uona-1-uzonpornmi- 1 H-nupazon-4-un)nupumMuanH-2-
WJIAMHHO )IpOTIaH-2-uiaKapoaMuHoBoi kucioTsl (3870 mi pactBopa B Tosyose, ~ 382 r, 0,861 mounb) u Tper-
OyTuioBslil 3¢up S-xi0p-2-Prop-3-(4,4,5,5-rerpamerni-1,3,2-1nokcadboporan-2-1i)peHnnKkapOoaMIHOBOW KH-
ciotel (4470 mi pactBopa B Tonyone, ~ 467,0 r, 1,26 Monb). B nomyueHHBIH pacTBOp KOPHYHEBOTO IIBETA I0-
OaBmstm pactBop KapOonata Hatpus (349,8 1, 3.30 monp) B Bome (1400 mi), 3aTeM B cMech J00aBISLIN
PdCl,(dppf) (34,5 1, 0,047 monb). Cmech HarpeBasu 10 80°C mpu mepeMeInuBaHuM U BBIICPKUBANIN TIPH yKa-
3aHHOH TemrepaTtype B Tedenue 2 4, oxnaxaanu 10 40°C u ¢unsrpoBanu yepes nenur. Cion ¢puiibTpara pasze-
mstmi. Crolt ToyoJ1a, CoAeprKallii YKa3aHHOE B 3ar0JIOBKE COEAMHEHNE, HCIONb30BAIN B KAYECTBE HCXOIHOTO
MaTepuaia 0e3 JOTOIHUTENFHON OYNCTKA Ha cTaanu 18.

Cragus 18. (S)-Metmnossrii 3¢up 1-(4-(3-(3-amun0-5-x710p-2-TOpPenmn)- 1 -uzonpomnun- 1 H-mmpazon-4-
W) TUPUMHIMH-2-HJIaMHUHO )[IPOTIaH-2 -HIIKapOaAMHUHOBOM KHCIIOTHI.

B cocyn mpu 20°C B atmocdepe a3ota 3arpysxkamu (S)-metunoBsiit 3¢up 1-(4-(3-(5-xaop-2-drop-3-(Tper-
OyTokcukapOoHUIaMKUHO)peHun)- 1 -uzomnponui- 1 H-nupazon-4-win)nupumMuuH-2-1IaMruHO )IIporaH-2-uikapoa-
MHHOBO# KUCIOTHI (~7,3 11 pacTBOpa B Tojyose, ~ 483,3 r, 0,86 mounb). B pactBop nobasnsmm HCI (121., 574,3
ML, 6,95 Monb) B Teuenue ~ 20 MuH, nmoanepxkuBas TeMiepatypy Hmxe 25°C. IIpu nobasneann HCl mpoucxo-
JUT SK30TEpPMUYECKasi peakuus ¢ MOBBIMIEHHEM Temreparypsl oT 19 no 24°C. Cmechk nepememuBaim npu 20-
23°C B Teuenue 1 4. B peakmmonnyto cmeck mobasisum Boxy (3100 mu) u cmech nepememmBanu npu 20°C B
teuenne 10 MuH. BomHbIi cnoii otaensun U npombiBanu 2-meTwit TT'® (3100 mi). B BogHbIA ciiolf MeIIeHHO
J00aBJISUTH HACBHIILIEHHBIH BOJAHBIA pacTBOp KapOoHara Kanmust (~ 778 Mi1), mpu 3ToM pH BOJHOIO CIosi COCTaBIIs-
na ~ 8,5. Boansiii cioii sxcrparupoBanu 2-metun TT'® (3825 mur). Cnoit 2-metun TT'® koHueHTpHpoBaiu B
BakyyMme (60 MM pT. cT., 40°C). Ocrarok pa3dapmsum 2-metist TI'® (~ 3800 M), mpu 3TOM MOIyYaad pacTBOP
YKa3aHHOTO B 3ar0JIOBKE COEIMHEHUsI, KOTOPBIH MCIIOIb30BAIM B KAUECTBE HCXOIHOTO Marepuaia 0e3 JIOMoIHHU-
TeNbHOM ouMCTKH Ha ctaguu 19. Yuctora no nanHeM XKXBP 95%.

Craaus 19. (S)-MetnnoBsrit adup 1-(4-(3-(5-xmop-2-drop-3-(N-(MeTHICYILHOHMI )-
meruicynbhonamMuo )pennn)- 1 -usonpomnui- 1 H-nupazosn-4-uin) mupuMuAARH-2-WIIaAMHHO )IPOTIaH-2 - iIKapOaMu-
HOBOH KHCIIOTBIL.

B cocyn mpu 20°C 3zarpyxamn (S)-mermnoBeid 3¢up 1-(4-(3-(3-ammHO-5-x510p-2-(hTOpdenun)-1-
nzonpornwi- | H-mipa3on-4-wmm) mupuMuIiH- 2 -HIaMIHO )IPOTIaH-2-HiIKapOaMHUHOBOH KUCTOTHL (~ 3,8 1 pacTBOpa
B MeTwiI-TT'®, ~ 396,5 r, 0,86 Moip). B momyuenHsIii pactBop modasmsumu TpudTriaamuH (435,0 r, 4,3 Mons) u
pactBop oxjaxaanu ao Temneparypsl ot 0 no -5°C. B pacTBop mnpu nepeMemmBaHUK MO KaIusIM J00aBIIsIIN
MeTtaHcybhoHmIXIopua (246,0 T, 2,15 Monb) pu Temneparype ot 0 1o -5°C B Teuenne 20 MuH. PeakiinoHnyro
cMmech HarpeBamu 10 18-20°C u BelaepKMBAIM NPH yKa3aHHOM TeMmepaType B TedeHue 20 muH. B peakunon-
HyI0 cMech 00aBisin Boxy (2115 mur) npu 18-20°C B Teuenne 30 MuH, 3aTeM cMech nepemeninBany pu 20°C
B TeueHue 10 muH, nmpu 3ToM pH nognepxusanu ot 6,0 1o 6,5 npu nodasnennn HCI (21., ~ 1230 mu), 3atem pH
JTOBOAWIH 10 7-7,5 C MCIIONB30BaHHEM HACBHIIIEHHOTO BOIHOTO pacTBopa OmkapOoHata HaTpus. llomydeHHYIO
cmech nepememuBany npu 20°C B teuenue 10 muH. Crou paszzpensiy, cnoit 2-metun-TI'®, copeprkamuii yka-
3aHHOE B 3ar0JIOBKE COEIMHEHHE, HCIIOIb30BAIH 0€3 JOTIOHUTENILHOM ouncTKY Ha ctaaun 20.

Cragus 20. Metunossiit 3¢up N-[(2S)-1-({4-[3-(5-xmop-2-Prop-3-merancydhornamunodermn)- 1 -(mpormaH-
2-un)- 1 H-nupazon-4-un |nupuMuguH-2-11 } AMAHO )IIPOTIaH-2 -1 [ KapOaMUHOBOW KHUCIIOTBI.

B cocyn 3arpyxaim (S)-meTunoBwIit a¢up 1-(4-(3-(5-xnop-2-pTop-3-(N-
(MeTrCyBGOHIT)METHICYTIb(GOHAMU 10 ) hernn)- 1 -n3onponusi- | H-nupazosn-4-un) nupuMuinH-2 -UiIaMruHO ) IpO-
naH-2-uikapoaMuHOBOH KUCIOTHI (~ 3,8 11 pacTBopa B meTwii-TT'®, ~ 531,5 1, 0,86 moib). B pacTBop mpu nepe-
MemmBaHuu pu 15-20°C mobapnsm BoaHbBIN rHApokcua Hatpus (3H., 1782,8 mui, 5,34 mons). [lomyueHHyIo
cMech HHTeHCHBHO niepeMermBaiiv pu 20-23°C B reuenue 30 MUH, 3aTeM MepeMeNInBaHne Mpekpamaii. Boa-
HBIN cloi oTOpackiBanu. B opranmyeckuii cinoit no6asmsuim HCl (2H., ~ 410 mun) mwist noseaenus pH no ~ 6,0-
6,5, 3aTeM J00AaBJIsLIM HACKHILIEHHBIH BOJIHBIA pacTBop OukapOonarta Hatpus (~ 300 mu) s noBenenust pH no
~ 8,5. Bonublii cioit orOpacsiBamu. OpraHudecKuid CJIOW MPOMBIBAJIM BOJIHBIM PacTBOPOM XJIOpHIA HATPUS
(15%, 2000 mi), koHueHTpUpOoBanu B Bakyyme (80 Topp) mpu Temmeparype cmecu 45°C, mpu 3TOM MOIydaiu
pactBop kopuuneBoro 1sera (780 r). [Toxyuennsiii pactBop pazdasisiin 2-metmt TT'® (3500 min), 3aTem nobas-
msumi cycriensuio aktusupoBanHoro yris (90 v, PICA HP 120N. CDH858) B 2-metun TI'® (1 x). [Tonyuennyro
CyCIEeH3MI0 uepHoro 1sera HarpeBaiu 10 60°C u BeiaepkuBaiu mpu 60°C B teuenue 16 4. Uepes 16 u comep-
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xanue Pd cocramsno 309 wact./mutH. CMech oxiaxnanu g0 20°C u ¢puinbTpoBaiu 4epes ciioi 1einTa (peasa-
purenbHO cModeHHBIH 2-MeTria [T D). Peaknmonnstit cocyn npompiBany 2-mMetun IT® (500 M), 3aTeM pacTBop
mocyie MPOMBIBKH BeuTHBaM 4yepes cinoif PICA/nenut. B ¢punprpat modasmsum cmoxy PL-TMT (90 r), momyuen-
HYIO CYCIEH3MIO HarpeBaJu npu nepeMermnBanni 10 60°C 1 BBIICPKUBAIM NP YKA3aHHOW TEMIIEpaType B Te-
yerne 4 4. Uepes 4 1 comepkanne Pd cocrasmsuio 2,3 gact./mnH. CMech oxnaxnanu 10 20°C u nmepeMernnBaim
npu 20°C B TteueHne Houn. CMmech (GMIBTPOBAIM dYepe3 CiOW IenauTta (IpelBapUTENbHO CMOYCHHBIH 2-
metu IT®). @unbrpar kKoHUEHTpHpoBaiK B BakyyMme (100-80 topp) npu 40-45°C, npu 3TOM MoIydand Macio
opamxeBoro 1geta. [loiyuennoe macio pacTBopsim B 3tanoie (3 i1, kpenocts 200°) nmpu HarpeBanuu ao 78°C.
[TosryueHHsIi IpO3pauHbI PacTBOP OpaHKEBOTO LBeTa oxjaxaanu 10 20°C B TeueHue 3 4, Ipu ITOM MOIy4aIn
ocaiok. 3areM cMech oxnaxaanu 10 0°C u BeiepxuBanu npu 0°C B teuenne 1 4. Cmech QUIBTPOBAIN U OCTa-
TOK Ha (uibTpe npomsiBaiy dtaHonoM (300 mir). Teepmoe BemectBo cymmnu npu 40°C B teuenue 14 4, npu
9TOM TMOJTyYalld YKa3aHHOE B 3ar0JIOBKE COeIMHEHUE, t,, 186-189°C.

CoenuHeHHs1, IPUBECHHBIE B TaOIHMIlE, MOTyYalld aHAIOTHYHO TOMY, KaK OIMCAHO BBINIE B IIPUMEPAx C
HCTIONIb30BaHIEM COOTBETCTBYIOUIMX MCXOIHBIX MarepranoB. CoeMHEHNs, IIOMEUEHHbBIE *, SBISFOTCS CCHUIOY-
HBIMH ¥ HE BXOJST B 00BEM HACTOSIIETO N300PETEHUS.

Ananus | Anaaus
A375 CP| B-RAF s, nanie
Coen. Ne Crpyktypa ICso | VEOOE | 1y gpMp 400 M wivam MC (m/z)
(mkM) ICs;
(MKkM)
1
SO7NH
YH SIMP 400 My (CDsODY: § 8,41
: (s, 1H), 8,06 (d, 1H), 7,57 (ad, 1H),
HN. N 7,34 (dd, 1H), 6,64 (d, 1H), 4,63
i al (rent, |H), 3,62-3,68 (m, 1H), 3,57
| Nz 0,002 (s, 3H), 3,40-3,42 (m, 1H), 3,32-3,36
(m, 1H), 3,05 ¢q, 2H), 1,88 (q, 2H),
& 1,58 (d, 6H), 1,02 (d, 3H), 0,97 (t,
N—=N NH 3H);, MC: m/z 5682 (M + 1).
\< F O:é:O
o
ol
HN N\
Ill/ cl 0,013 | 0,0008 MC: m/z 522,1 (M + 1)
2 s
3
N-N N
=8
\< ; o
il
0" NH
HN.__N
D
Nz 0,002 MC: m/z 534,1(M + 1)
3
“ i/
N-N NH
\< F O"‘E‘;:O
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AHanuz | Apanuz
A375 CP| B-RAF R
Coen. Ne Crpykrypa ICso  VOOOE | 1y gMp 400 MTu wiwan MC (m/iz)
(MkM) 1Cs,
(MkM)
X
07 NH
HN. N
e 0,033 | 0,0023 MC: miz 506,1 (M + 1)
4 AN
o /i
N-N NH
\< F O:S‘O
/
1
07 NH
HN. N
5 N = 0,001 | 0,0002 MC: m/z 550,1 (M + 1)
&
N-N o NH
8=,
\< 170
1
07 NH
-
oF 0,046 | 0,0039 MC: m/z 524,2 (M + 1)
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AHanuz | Ananmnz
A375 CP| B-RAF

P©u3. KaHHbIE

Coen, e CrpykTypa ICs VoOOE |
(MkM) 1oy H AMP 400 My w/unu MC (m/z)
{MrM)

0,008 | 6,0007

MC: m/z 552,2 (M + 1)

0,027

MC: m/z 588,2 (M + 1)

Cl

0,002 | 0,0003

'H AMP 400 MTw (CD;0D): § 8,41

(s, 1H), 8,08 (d, J= 5,6 Tu, 1H), 7,57
(dd, J=6,4,2,6 I'u, 1H), 7,34 (dd, J=
5.6,2.6 T'u, 1H), 6,65 (ywup.s, 1H),
4,63 (renT, J= 6,8 I'n, 1H), 3,62-3,68
(m, 1H), 3,57 (s, 3H), 3,40-3,44 (m;
IH), 3,32-3,36 (m, IH), 3,00 (s, 3H),
1,58 (d, = 6,8 T'u, 6H), 1,02 (d, I=

4,8 Tu, 3H). MC: mfz 540,1 (M + 1)
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Coen. Ne

Crpykrypa

Ananus
A375CP
I1Csq
(MxM)

Aranus
B-RAF
VH00E
ICsy
(mkM)

Du3. naHHbIE
"H AMP 400 MTu sw/unu MC (m/z)

0,003

10,0006

'H AMP 400 MI'u (CD:0OD): & 8,41
(s, 1H), 8,08 (d, LH}, 7,37 (ddd, 1H),
7,08 (ddd, 1H), 6,62 (ywup.s, 1H),
4,63 (rent, 1H), 3,63 (s, 3H), 3,54-
3,:8 (m, 1H), 3,34-3,40 (m, 2H), 3,00
(s, 3H), 1,58 (d, 6H), 1,12 (d, 3H);
MC: m/z 524,1 (M + 1).

0,003

0,0005

'H AMP 400 MIu (CD;0D): & 8,34
(s, 1H), 8,09 (d, 1H), 7,57 (dd, 1 H),
7,35 (dd, [H), 6,65 (ywup.s, 1H),
4,28 (q, 2H), 3,68-3,71 (m, 1H), 3,57
s, 3H), 3,32-3,36 (m, 2H), 3,00 (s,
3H), 1,54 (1, 3H), 1,02 (d, 3H); MC:
m/z 526,0 (M =+ 1).

0.004

0,00095

"H (460 MFu, CDCL): 5 8,12 (s, 2H),
7,40 ¢d, 1H), 7,20 (d, 1H), 7,10 (m,
1), 6,40 (s, 1H), 5,35 (s, 1H), 5,25
(d, 1H), 4,60 (m, 1H), 3,90(s, 1H),
3,65 (s, 3H), 3,30 {s, 1H), 3,00 (s,
3H), 2,40 (s, 3H), 1,60 (d, 6H), 1,10
(d, 3H). MC: (ESD) m/z 521 (M+H)".

ci NH
O=gs,
i o]

0.006

08,0010

'H (400 My, CDCLy): 6 10,10 (s,
1H), 8,60 (s, 1H), 7,75 (s, 1H), 7,60
(d, LH), 7,15 (d, 1H), 7,05 (s, 1H),
6 30 (s, 1H), 4,95 (s, 1H), 4,65 (m,
1H), 3,95 (s, 1H), 3,65 (s, 3H), 3,45
(s, TH), 3,30 (s, 1H), 3,05 (s, 3H),
2.45 (s, 3H), 1,65 (d, 6H), 1,20 (d,
3H). MC: (ESI) m/z 537 (M+H)".
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Ananuz | AHanms
A375 CP| B-RAF dus. nane
Coen. Me CrpyxTypa ICso VO6OOE | .
(MKM) ICs H AMP 400 My w/uan MC (m/z)
(MkM)
o]
0P
14 0,079 MC: m/z 523,1 (M + 1I)!
15 0,004 0,0011 MC: m/z 540,1 (M + 1)
16 1.4 0,024 MC: m/z 507,2 (M + 1)
17 0,002 MC: m/z478,1 (M + I)
N/ ¢ NH
=N
F .y
\< o) /S‘O
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AHamu3 | Ananut
A375 CP| B-RAF

. PH3. naHHbIE
Coen. Ne Crpykrypa ICso VGOOE |
(MEM) ICs, H AMP 400 MI'u u/unn MC (m/z)
{(mxM)
I
o7 UNH
'H SIMP 400 MT'u (CD,OD): & 8,45
' (s, 1H), 8,04 (d, 1H), 7,41 (dd, IH),
HN N 6,57 (d, TH), 4,61 {ren+, 1H), 3,70-
\H/ F 0.012 3.74 (m, 1H). 3,58 (s, 3H), 3,34-3,40
18 N P (m, 2H), 3,23 (q, 2H), 1,58 (d, 6H),
F 1,43 (t, 3H), 1,02 {d, 3H); MC: m/z
“ D 573, 1 (M + 1).
N-N NH
Cl 0ze
\‘< O‘S:O
o}
\OJ\NH

0,093 | 0,0061

MC: m/z 524,1 (M + 1)

20

0,007 | 0,0008

MC: m/z 540,2 (M + 1)

0,045

' (400 My, CDCIy): § 7,95 (s, 2H),
7,30 (s, 1H), 6,40 (s, IH), 5,15 (s,
1H), 4,50 {m, 1H), 3.70 (s, | H), 3,52
(s, 3H), 3,20 (s, 1H), 3,05 (s, 3H),
1.50 ¢d, 6H), 1,05 (d, 3H). MC: (ESI)
m/z 542 (M+H)".
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Ananus | Awanus
A375 CP| B-RAF Dus. nanHme
Coen. Ne CTpyKkTypa ICs¢ VGOOE | ’
(MEM) ICs H AMP 400 MT'u u/uau MC {m/z)
(MkM)
0]
o
'H (400 M, CDCL): 5 8,50 (s, TH),
7,85 (s, 1H), 7,80 (s, 1H), 7,30 (s,
1H), 6,40 s, 1H), 5,0 (s, 1H), 4,62
(m, 1H), 3,90 (s, 1H), 3,65 (s, 3H),
s 0,006 3,30 (s, 1H), 3,10 (s, 3H), 1,70 (d,
6F), 1,20 (d, 3H). MC: (EST) m/z 557
(M+H)".
W !
HN N\
21 :LT 1,15 MC: m/z 488,2 (M + 1)
=
=
= P 2™ /
N—N NH
O:éz
\< | o
1
SO NH
24 0,023 MC miz 550, (M + 1)

-37



025222

AHanus | Ananu3
A375 CP| B-RAF Dus. gaHHbe
Coen. Mo CTpykTypa ICs¢ VeOOE |, T
(MkM) ICs H AMP 400 MT'y w/unu MC (m/z)
(mxM)
X
07 NH
w
25 0,002 MC: m/z 566,1 (M + 1)
26* 0,014 0,0017 MC: m/z 538,2 (M + 1)
HN N
27 jN‘/ j OMe >20 0,39 MC: m/z 5322 (M =+ 1)
- /1
N-N NH
‘< O:S:O
/
H
\N/\/NYN\
| A cl
=
18 = 0,55 0,09 MC: miz 496,1 (M + 1)
A A
N-N NH
Foxd_
\< ;‘3‘0
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Ananuz | Ananus
A375 CP| B-RAF Dus. nanHbe
Coen. Ne CTpyKTypa ICse | VOOOE | 1y gMip 400 MIw w/vna MC (m/z)
(MKM) 1Cso
(kM)
H
N | Ny
Nz Cl
79 0,076 0,008 MC: m/z 439,0 (M + 1)
30 0,069 | 0,0043 MC: m/z 425,1 (M + 1)
4 0,18 0,0008 MC: m/z 4979 (M + 1)
HNYN\
3% N' P cl 0,031 0,0029 MC: m/z 540,1 (M + 1)
T
- g
\< O\F:O
AHanuz | AHannz
A375 CP| B-RAF Bus. nanHsie
Coen. Mo Crpykrypa ICse | VOOUE | ipy gMp 400 MI'w wicmn MC (m/z)
(MxM) ICsy
(M)
O
Ao
33% 0,007 MC: m/z 582,1 (M + 1)
'H AMP 400 MTu (CD;0D): 5 8,41
(s, 1H), 8,06 (d, 1H), 7,47 (ddd, 1H),
7,17 (ddd, 1H), 6,59 (d, 1H), 4,62
(renT, 1H), 3,71-3,74 {m, 1H), 3,58
34 0,013 0,0027 (s, 3H), 3,34-3,40 (m, 2H), 3,05 (q,

2H), 1,88 (q, 2H), 1,58 (d, 6H), 1,02
kd, 3H), 0,97 (t, 3H); MC: m/z 552,1
(M + 1.
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[pumep 122. AMIIQUKAINOHHBIA JTIOMUHUCIICHTHBIN TOMOTEHHBIN aHAN3 MPOCTPAHCTBEHHOTO COIH-
sxkerns B-Raf VO0OE/Mek (onoxumudeckuii anamu3 B-Raf VO0OE).

Kunazy B-Raf (V600E, 4 tM) u OuotiaupoBanHyto kuHasy Mek (HeaktuBHas, 10 HM) cmemmBaiu B Ko-
HeuHo# koHueHTpauuu 2X B OydepHoM pactBope s ananuza (50 MM Tpuc, pH 7,5, 15 MM MgCl,, 0,01%
BCA u 1 MM DTT) u no 10 Mk 106aBisuii B JIyHKH aHaJIMTHYecKoro ruanmiera (Oemoro usera Greiner, 384-
JIYHOYHBIN TUTaHIeT st ananmuza Ne 781207), comepxkaiero 0,5 MKII COSIMHEHHS 10 HACTOSIIEMY H300peTe-
HHIO B KoHIeHTpatmu 40X, pasbasinennoro 100% AMCO. Inanmer naky6uposanu B teuenne 60 mun npu KT.

depmMeHTaTHBHYIO peakuuio kuHa3el B-Raf manynupoBanm npu noGasieHuu B JdyHKH IutaHmoiera mo 10
MK AT® 2X (10 MxM), paz6aBieHHoOro Oy(epHBIM pacTBOPOM Ul aHam3a. Yepes 3 4 peakifio OCTaHaBINBa-
T TIpu AoOaBieHnA B TyHKH 1o 10 Mk cron-pearenta (60 MMM DJITVY, 0,01% Teun20). Kommyectso docdo-
PUINPOBAHHOTO MPOIYKTa ONPEACISUIN ¢ UCTOIb30BaHueM Kponmubux antuten anti-p-MEK (Cell Signaling, Ne
9121) u nHabopa pearearoB Alpha Screen IgG (6enok A) (PerkinElmer Ne 6760617R) mpu moGaBiieHNH B Kax-
oyt nyHky mo 30 Mkin cmecu aHtuTen (pasbasienue 1:2000) u rpaHynm s AeTeKTHpoBaHMA (pa3zOaBiieHHe
1:1000 nnst oboux THIOB rpanHyi) B OydepHoMm pactBope aist rpany:n (50 MM Tpuc, pH 7,5, 0,01% Teun20).
JloGaBiieHe peareHTOB MPOBOAMIM B TEMHOTE JJISl 3alMThl TPaHyJ OT cBeTa. [lIaHIIeT cBepXy 3aKpbIBaJIU
KPBIIIKOW U MHKyOupoBanu B TeueHue 1 4 npu KT. HTEeHCHBHOCTH JIIOMHHECLIEHIIMY PETMCTPUPOBAIIM Ha MIPHU-
6ope PerkinElmer Envision. KoHueHTpanuo kaxaoro coeauHeHus, Heooxoaumyro Juist 50% WHruOupoBaHus
(ECsp), paccunThIBaIH METOJOM HEIMHEHHOW PErpecCHH ¢ HMCIOJIh30BaHMEM MPOrpaMMHOro obecneueHus XL
Fit data analysis.

CoenuHEHHS 110 HACTOSIIEMY H300peTeHnIo B CBOOOAHOH (opMe i B opMe dapMaleBTHIECKH IpHUEM-
JeMoi cosii 00JIafaloT LEeHHBIMHU (hapMaKoJIOTHUYECKHMMHU CBOWCTBAaMH, HAaPUMEp, 10 JaHHBIM HCIIBITAaHUH in
vitro, omHMCcaHHBIX B JaHHOM KOHTEKcTe. Hampumep, cOemIMHEHHS 1O HACTOSAIMIEMY H300pPETCHHIO IPEATIOYTH-
TebHO XapakTepusyiorcs 3uauenneM ECsy B muanasone ot 1x107° 1o 1x10”° M, npeanoururensro menee 500,
250, 100 u 50 EM B caygae VO60OE B-Raf.

Hanpuwmep, Bemumasl ECs 11 HEKOTOPBIX COSAMHEHH 110 HACTOSIIEMY H300pETeHHIO, 110 JAHHBIM JTIO-
MHHECIIEHTHOTO TOMOTEHHOTO aHAJIN3a MPOCTPAHCTBEHHOTO COJIMKEHUsI, IPUBECHBI B TAOJHIIE BBIIIIE.

Ipumep 123. Axanu3 kierounoi npoaudeparmu A375 (A375 CP).

JInansa xiaetox A375 mpencTtaBiseT coOOW TMHHUIO KIETOK MenaHoMbl ¢ MyTtanueit B-Raf V60OE. Kietku
A375-luc, sxcrpeccupyroriue onudepasy, 100asisii B 384-1yHOYHBIH IIAHIIET OJI0ro I[BETA C MPO3PAYHBIM
nHoM, 1500 knetok/50 mxi/B nyHKy B cpeae DMEM, coxepxaieit 10% OTC. CoenuHenust 1o HacTosILEMY
n3o0perenuto, pactBopernsie B 100% JIMCO B COOTBETCTBYIOUIMX KOHIICHTPAIUSIX, J00ABISUIA K KIETKaM C
ucroib3oBaHueM ycrpoiicta robotic Pin Tool (100 ui). Kierkn nHKkyOupoBayin B TeueHue 2 cyTok npu 25°C,
3aTeM B KXKIYIO JIYHKY J00aBisuin 25 Mk pearenta BrightGlo u u3mepsiin HHTEHCHBHOCTD JIFOMUHECIICHIINY B
rranmrerax. KoHIEHTpaluio Kaxaoro coeaunHeHust, Heooxoaumyto st 50% uarubupoBanus (ECs)) paccuutsi-
BaJIM METOJIOM HEJIMHEIHOM perpeccuu ¢ NCIoIb30BaHueM nporpaMmuoro obecrieuenust XL Fit data analysis.

CoenrHEHHS 110 HACTOSIIEMY H300pETEHUIO B CBOOOIHOM popme mwin B popMme GpapMaeBTUICSCKU TIPUEM-
JeMO# conu 00IaafoT EHHBIMH (hapMaKOJIOTHUYECKUMI CBOWCTBAMH, HAIpUMeEp, 110 JaHHBIM aHaJH3a in vitro,
ONMCAaHHBIM B JaHHOM KOHTeKcTe. Hampumep, coeqMHEHUS MO HACTOSIIEMY M300PETEHHIO MPEAIIOYTUTEIHHO
xapakrepusytorcst BenmuuHoil ECsy B nmamazone menee 500, 250, 100 u 50 aM mnsa B-Raf aukoro tuma u
V600E B-Raf.

Hanpuwmep, 3nauenns ECsy a1 HEKOTOPBIX COSAMHEHHH MO0 HACTOSIIEMY M300pPETEHHUIO 10 TaHHBIM aHa-
nu3a nposudeparus A375 ykasaHbl B TaOJIHIIE HIKE.

[Tpumep 124. UMMyHHBIH aHANH3.

Knerku BeiceBanu B cpene 1640 RPMI+10% OTC npu mnotHocTH 30x10 KIIETOK, B TyHKH 96-IIyHOYHOTO
TUIAHINeTa ISl KyJIbTYpaJIbHBIX TKaHei, 3ateM uHKyOupoBanu mpu 37°C B atmocdepe 5% CO, B TeueHue 24 u
JI0 100aBIICHHsI COCTUHECHUI MO HacTrosieMmy u3o0pereHuto. Mccnemyembie coequnenus paszdasisum IMCO
(cepuiinble pa3BeZieHHsI), a 3aTeM JT00aBIsIM K KieTkaM (koHeuHast koHieHTpanus JJMCO cocrasmisiia 0,1%) u
unkyouposanu rpu 37°C B armocdepe 5% CO, B Teuenue 3 u. Ypouu pMEK u pERK omnpenensinu ¢ ncrnosns-
30BaHUeM HaOopa Juisi coHABHY-uMMYyHOaHann3a (Meso Scale Discovery). KynpTypanbHble CyliepHATaHTHI yia-
JSUTM ¥ KJIETKU JIM3MPOBAJIM NPU J0OaBJIEHNH XOJOoAHOTO OydepHOro pacTBopa Juisi ju3uca (IOCTaBiIseTcs B
HaOope peareHTOB) B TedeHHe 30 MHUH TNIpH OCTOPOXHOM BceTpsixuBaHuu. Jns ompenenennss pMEK1/2
(Ser217/221) u pERK1/2 (Thr/Tyr202/204, Thr/Tyr 185/187) nu3atel qo0aBIsuIH B TUIAHIIETH ¢ MMMOOHITI30-
BaHHBIMHU aHTHTEJIAMHU 110CIIe OJIOKUPOBKH (TIOCTABIISIIOTCS B HAOope) M MHKYOMpoBan B TeueHne Houn npu 4°C
MIPH BCTPSIXWBaHUM. [LmaHIIETs! MPOMBIBaTIH U (POCPOOETKH ONpeersuid ¢ UCTIONb30BaHIEM MEUCHBIX aHTHUTEI
(mocTaBmsIOTCS B HAOOpE), PETUCTPHUPYS CUTHAI Ha mpudope Sector 6000.

[pumep 125. AHanm3 Ha BEDKUBAEMOCTH KIIeTOK SW620.

Knerxkn SW620 BriceBanu B cpene 1640 RPM1+10% OTC npu mnotHocty 1500 kietox B JyHKH 96-
JYHOYHOTO TUTAHIIETa YEPHOTO [BETa C MPO3PadyHBIM JHOM ISl KyJIbTypalbHBIX TKaHeH. Vccmemxyemble coequ-
Henus pasdasmsum JIMCO (cepuiiHoe pa3BeieHHE), a 3aTeM A00aBISUIM K KiIeTKaM (KOHEYHAas KOHICHTPALUs
JAMCO cocrasmsna 0,1%) n uaky6uposanu npu 37°C B atmoctepe 5% CO, B Teuenue 4 cyTok. st oneHKH
BBDKMBAEMOCTH KJIETOK IUIaHIIETH! oxJaxnanu 10 KT, KyJapTypallbHyI0 cpealy YAQISUIM U B KOXKIYIO JIYHKY J0-
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6asmsum o 200 Mk pearenta Cell Titer-Glo (Promega, koMmoHeHTH Hab0Opa CMEIINBANHY, KaK YKa3aHO TIPOU3-
BOJAMTENIEM, a 3aTeM pa30aBisUTd B COOTHOIIEHUH 1:2 mutarenbHOU cpenoit). [ImanimeTs BCTpsIXUBaiu B TeUCHUE
5 muH, 3aTteM uHKyOupoBaiu npu KT B TedeHue S5 MUH U U3MEPsUTH MHTEHCUBHOCTD JitomuHecueHmu (Trilux,
Perkin Elmer).

ITpumep 126. Ananu3z Ratl B arapo3zHoM reie.

Knerxu Ratl cycnenauposanu B 1% arapo3se (Lonza), mpu motHocty 1000 K1eTok B JiyHKE 96-TyHOUHOTO
ruanmera. CMech arapo3sl ¢ KlIieTKaMi HHKYOMPOBAIIM 110 3aTBEplIeHHUs. Mccnenyemble CoOeJMHEHNsT pa30aBIIsiIn
B JIMCO (cepwuiiHble pa3BeleHHUs), a 3aT€M HAHOCHJIM Ha IOBEPXHOCTb CMECH KJIETOK M arapo3bl (KOHEJHas
konnentpaius JIMCO cocrassiia 0,2%) u uakyouposanu npu 37°C B armochepe 5% CO,. Uepes 17 cyT poct
KOJIOHHUH OTIpeJIesIsuIn Toclie MHKyOupoBaHust KiIeTok ¢ kpacureneM alamarBlue (TREK Diagnostics) u meta6o-
JMYECKYI0 aKTHBHOCTBH OINpPENEIsUIM C MCIOJIb30BaHWEM puiepa IuanmeroB Spectramax (Molecular Devices,
Inc, mormomenne U3MepsUITH PH [UTHHE BOJIHBI 562 HM).

[Ipumep 127. AHanu3 MUKPOCOMAIBHOIO KJIMPEHCA B IEYEHU.

MuKpOCOMaIbHBIH aHATHM3 KIUPEHCA in Vitro MPOBOIIIIH Uil OLEHKH MOTCHIHAIBHBIX PUCKOB, CBSI3aHHBIX
MeTa0OJIMYeCcKO CTaOMIBPHOCTRIO COeANMHEHNH B medeHu. Mccnenyemoe coennnenne (1 MkM) MHKyOHpoBain B
cMmecH ¢ MukpocoMam rederu (0,5 Mr/Mi) U3 pa3InYHbIX BUAOB KUBOTHBIX (MBIIIH, KPBICHI, 00€3bsIHBI, COOAKH
u genoeka) 1 HAJI®H (1 mM) B 100 MM ¢ocharHOKammeBom Oydeprom pactBope mpu 37°C. B onpenernen-
Hble MOMeHTHI peakiuu (0, 5, 10 u 30 MuH) 0TOMpanM aJTUKBOTHBIC YaCTH PEAKIIMOHHONW CMECH U PEAKIIHI0 OC-
TAaHABJIIMBAIMA TPU JOOABJICHHUHM OXJIAXKICHHOTO HAa JIbJY AalCTOHUTPWIIA, COJEpPIKAIIErO BHYTPCHHUN Macc-
crieKTpoMeTpuueckuid ctanaapt. O0pasibl HEHTPUGYTUPOBAIH U CyNIepHATAHThI aHAJM3UPOBAIU MeToaoM KX -
MC/MC. Merabonuyeckuii mepuoja moyypacmaga in vitro (t;,, MuH) U coOctBeHHblii knupenc (CLint,
MKJI/MHH/MT') OIPEICIISUTH TI0 CKOPOCTH U CTEIIEHU MeTa0O0Ju3Ma UCCIICAYEMOr0 COSIMHECHHUS, KOTOPOES Ompee-
JSUTH TI0 MCYE3HOBEHUIO MCXOJHOTO COCJMHEHMS U3 PEaKIMOHHOM CMecH. YKa3aHHBIE 3HAUCHHS MOXKHO Mac-
mTabupoBaTh AJIsl MPOTHO3UPOBAaHKMS MMMYHHOTo KiupeHca B nedeHd (CLh, Mu/MHH/KT) U 3KCTPaKIMOHHOTO
ungexca (OU, onpenensioT Mo COOTHOIIEHHIO PACCUUTAHHOTO METabOIMYECKOro KIUpPEHCa B MEUSHU K Ieve-
HOYHOMY KPOBOTOKY [UIs JAHHOTO BHIa). B OCHOBHOM COEAMHEHHSI C BBICOKUM PACCUMTAHHBIM 3HAYCHUEM
CLint wmm DU in vitro paccMaTpUBalOTCS B Ka4eCTBE MPEACTABIIOIINX BBICOKHHA PUCK UIA METa0oiIm3Ma in
Vivo, OrpaHUYMBAIOIIHIA BO3/IeiiCTBUE coenHeHNns. FI3MepeHHbIe IKCTPAKLIMOHHbIE HHIIEKCHI HEKOTOPBIX COCHU-
HEHUI1 110 HACTOSIIEMY H300PETEHHUIO IPUBEACHBI B TAOJIMIIE HIKE.
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pumep 128. Ananuz xkura3el A549 p38a MAP ¢ ucnons3oBanueM pearenrta Bright-Glo u pemopreproro
reHa (RGA).

Krnetkn A549 ycroitanBo TpanchektupoBan npomotopom-penoprepom I1L-8, pGL3-IL8-Luc. KneTku BbI-
CeBaM MpH KOHIEHTparuy 4x10°/Mn B myHKH 384-1yHOUHOrO manmeTa Genoro nseta (40 MK B JyHKe, 5%
CD-3TC, 1xP/S, cpena DMEM) u unkyoupoBanu B TeueHue Houd (18-20 u) mpu 37°C. HMccnemyemble coemu-
Herus pasdasmsum [IMCO (cepuitHble pa3BefeHuns), a 3aTeM qooasmsum 50 HII HccineayeMoro pactBopa (KOHe -
Has koHueHTpanus JJMCO cocrasisa 0,1%). [Tocie BeIaep )KUBaHUS C UCCIETyEMbIM COSINHECHUEM B TEUCHUE
30 muH kietku crumynupoBanu 1 vr/mn UJI-1 B (10 M pactBopa 5 Hr/mi B nyHke). Uepes 7-8 4 mocie ctumy-
JSIIMA B JTYHKA 100aBisuii Kpacutenb Bright-Glo (25 Mk B JIyHKe) JUIs ONpeaeSICHIs SKCIPECCHH JIFoIUdepa-
3bl. Benmuunbl ECsy /1151 HEKOTOPBIX TECTUPYEMBIX COCAMHEHUIl 10 HACTOSILEMY M300pPETEHHIO MPUBEICHBI B
TalNuIe HIKE.
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[Mpumep 129. dapmakoKWHETHUECKUN aHAIIU3 in Vivo.

[omHOE (hapMaKOKMHETHUECKOE HCCIIeoBaHme: cammaM Mbimerd Balb/c (n = 3, macca tena 22-25 r) wim
cammam kpsic Wistar (n = 3, macca Tema 250-300 1) uccnemyeMoe coeTMHEHNE BBOIMIN BHYTPUBEHHO B XBOCTO-
BYIO BEHY WM IEPOPaJBHO dYepe3 KeymouHbIi 30HA. CocTaB OOBIYHO conep:Kall pacTBOp COeauHEHHus (2,5
mr/mi) B 75% 121300 u 25% DS5W. Tlocne BBeneHus B TeueHne 24 4 MOCIeI0BaTEIbHO OTOMPAIH IECTh IPO0
KpoBH 110 50 MK kaxaas. OOpa3ibl KPOBU LHEHTPUPYTUPOBAIH Ui OTAEIeHHs 11a3Mbl. OOpasiibl 11a3Mbl aHa-
JU3UPOBaIH ¢ ucnonb3oBanuem XXX-MC/MC.

BricTpoe dapmakokrHeTHYECKOE HCClieioBaHue: camiiam Meiield Balb/c (n = 3, macca tena 22-25 r) winn
camuam kpbic Wistar (n = 3, macca Tena 250-300 r) uccienyemoe coeiMHEHUE BBOJAWIIM BHYTPUBEHHO (B/B) B
XBOCTOBYIO BEHY WJIM TEPOpabHO (11/0) uepe3 skenmynounblid 30H1. CocraB 0OBIYHO coJliepiKai pacTBOp UcCie-
JlyeMOT0 COCTMHEHUS B KOHIeHTpanuu 2,5 Mr/mi B 75% 131300 u 25% DS5W. [ocie BBeneHus B TeueHue 24 4
MIOCJIEI0BATENILHO OTOMpaNy 1mecTs npod KpoBu 1o 50 Mk kaxaas. OOpasubl KpOBU LEHTPUPYTUPOBAIIH, TITa3-
My OTICIIUIN U OOBEAMHSIIN 00pa3Ibl OT TPEX JKUBOTHBIX IUISI KAKAOH Touku oTOOpa mpod. OOpasmsl mia3Mel
aHanmu3upoBay MetonoM KX-MC/MC.

Jns momHOTO M OBICTPOTO (hapMAKOKHHETHIESCKOTO aHAIN3a HEKOMITAPTMEHTHEIM PETPECCHOHHBIM METO-
JIOM PACCYMTHIBAIH CIEAYIOUINE MapaMeTphl C MCIOJIB30BaHHWEM IporpaMMHoOro obecredenus Winnonlin 5,0
(Pharsight, Mountain View, CA, USA): xmupenc mnasmbel (KIT), makcumanbHas KOHIEHTpAlMs B IUIa3Me
(Cmax), ionaap moj KpUBOM 3aBUCUMOCTH KOHIEHTparuu B miazMe oT BpemeHn (AUC . ,r) ¥ mepopaibHas
ouonoctynHocTh B niporientax (1171 %).

DapMaKOKMHETUYECKUE NTAPAMETPhl Y MBIIIEH, II0JIyYEHHBIE U1 HEKOTOPBIX COSIUHEHUHN 110 HACTOSILEMY
HU300pETEHUIO, TPUBEICHBI B TAOJIHIIC HIDKE.
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CoenvHEHHS 110 HACTOSIIEMY H300pETeHHI0 B CBOOOIHOM popme mim B popme papManeBTHIESCKH TPHEM-
JIEMOW COJIM XapaKTEePU3YIOTCSI EHHBIMH (hapMaKOKHHETHYECKUMH CBOMCTBAMHM, HAIIPHUMED, 1O JaHHBIM HCIIBI-
TaHWi in vitro u in vivo, ONMUCAHHBIX B TaHHOM KOHTeKcTe. Hampumep, coeHeHHEe TI0 HACTOAIEMY H300peTe-
HHIO MPEIIIOYTHTENILHO XapakTepusyercs 3HaueHHneM ECsy 1Mo IaHHBIM aHaiu3a nposudepanun kietok A375
CP B nuanazone 250 HM unu meHee, npeanoututenbHo MmeHee 200, 150, 100 u 50 HM.

I'pynmna 2-(MeToxcukapOOHMIAMUHO)- 1 -Iiporil B KadecTBe R; oOecrieunBaeT NpeanodTHTENIbHBIH yPOBEHb
AKTHBHOCTH U CEJIEKTUBHOCTH I10 CPAaBHEHHIO C JPyTMMH KMHa3amu, BKimodas p38. Hampumep, Gonee uem 30-
KpaTHOE yBeJIM4YEeHUE aKTHBHOCTH HAOJIIONAETCs IIPU CPABHEHUH COEAMHEHUs 9 ¢ coepnHeHueM 29, nmpuiem 1o
nma"abeM aHam3a A375 3nauenne ECsy coctaBisieT 2 1 76 HM COOTBETCTBEHHO.

deHMI3aMeIIeHHAs CTPYKTYpa COSAMHEHMI MO HACTOSIIEMY HM300PETEHHIO SIBISETCS ONTUMAlbHOM I
MeTabommaeckoi crabmipHOCTH (DU y MBIIIEH 1 dyenoBeka) Mpu HATHIUH GTOpa WK XJIOpa B MOJIOKeHHH Rs 1
(ropa, xopa nin MeTuiIa B monoxkeHnn R;. Hampumep, Benununna DU (y yenoseka) i coenuHeHnit 9 u 6 co-
craBsier <0,21 1 0,69 COOTBETCTBEHHO.

Kom6OuHamus rpymnmsl 2-(MeTOKCHKapOOHHIaAMUHO)-1-iponui B kadectBe Rj, 3amemienHbix R3/Rs n me-
TaJILHOM TPYMIIBI B KauecTBE Ry OKa3biBaeT HEOXKUAAHHOE JISHCTBIE Ha O0llee IeHCTBHUE JIEKapCTBEHHOTO CPeji-
ctBa (AUC); cM., HanpuMep, coenuHenue 9 (mo cpaBHeHHIO ¢ coequHeHusmu 1 3, 4, 6 u 7), npuyeMm BeauMurHA
AUC npu BBefiennu 10361 10 Mr/kr nepopanbho coctaisier 3014 MxM-u.

[Mpumep 130. Ananuz apexTHBHOCTH in Vivo B JeHb 14 ¢ UCMOJIb30BaHNEM KCEHOTPAHCIUIAHTATA MBIIIH
A375.

Knerkn A375 KynbTHBHPOBaIM B CTEPHIIBHBIX YCIOBUSX IpHU Temneparype 37°C B mHKybOaTope B atMmo-
cdepe 5% CO, B TeueHHe OT IBYX A0 4YeThlpex Henenb. KieTku KyiasTuBupoBanu B cpene RPMI-1640, conep-
xamer 10% OTC. KieTkun nepecenBany Ba pasza B HeAeMo ¢ ucnoibp3oBanueMm cMmecu 0,05% tpuncun/STY.
B nenp mMrutantanuu kietkn codbupanu B pactBop HBSS (Hank's Balanced Salt Solution). Camkam Mbimieit
Nu/Nu (Charles River, Bo3pact 10-11 Henmenps mepen Ha9aaoOM HCIBITAHHIH) UMIUIAHTHPOBAJIH TIOJKOKHO B TIpa-
BbIit 6ok 5x10° kimerox A375 B 50% matpurene (0,2 ). Uepes 19 1eil moclie MMILIAHTALIMK MBILIEH PaHIOMH-
3upoBat B 6 rpym (1o 9 Mblmieil B IpyIIIe) co CPeIHUM 06beMOM omyXomu 215 MM® i cpesiHeli Maccoit Tena
24 1. VccnemyeMoe coeJMHEHUE BBOAMIIH [[BA pa3za B CYTKH B TeueHue 14 cyT, HaunHas B AeHb 19, B mo3e 0,2 mur,
IPU 3TOM COCTaB COJIEPKal COEANHEHUE B COOTBETCTBYIOIIEH KOHIIEHTPALUH ISl JOCTIKEHUS TpeOyeMOil 03kl
Knuanueckoe obcnenoBaHue NMpoBOAUIN Kaxable cyTkH. OOBbEM OIyXOJIM M Maccy Tena U3MEpSUIH IBaKAbl B
Heneno. KoHeuHble mapaMeTpsl UCIBITAHU: JII000€ MHIAMBUAYAIbHOE KUBOTHOE WJIM TPYIINA, ITOTEPS MacChl
Tena B KOTOPOii MpeBbimana 25% OT UCXOHOTO 3HAYCHHS W/HIIH 06beM OIyXoTH mpeBbiman 3000 M.

Coenunenue 9 (B cmecu ¢ 20% [131'300/3% ETPGS/77% Bo1bl) BBOAWIN COTIIACHO HPUBEJCHHOMY BBIIIE
MPOTOKOJTY C MCIOJIb30BAHUEM CIIETYIOLIET0 Kypca JICUSHUSI:

rpynmna 1: Hocutens, 1 pa3 B cyTx14,
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rpymma 2: 1 Mr/Kr coequHeHust 9, TBaxKIbl B cyTX 14,

rpymma 3: 3 MI/KT COeAMHEHUS 9, TBaXKIbI B CyTX 14,

rpymma 4: 10 Mr/kr coemuHeHus 9, TBax bl B CyTx 14,

rpymma 5: 20 Mr/kr coequHeHus 9, TBaXkabl B cyTx 14,

O0BeM OImyX0JI U3MEPSUTH B ICHb 14 mociie BBeIeHHS IepBOi J03bl. YacTHYHAS OTBETHAS PEaKIUs COOT-
BETCTBOBaNA pocTy omyxonu Ha 20-50% 1o cpaBHEHHUIO ¢ KOHTPOJILHOH rpynmoi. Ctadunm3aruro 3a00aeBaHus
OTIPEICTISUTHN TT0 KOHEYHOMY 00beMy OIyXoJiu B Tpezenax +/-20% oT ucxomaHoro pasMepa omyxosu. YacTHaHyro
Perpeccuio Ompeessuid 0 KOHEYHOMY O0BEMY OIyXOJIH, KOTOpHIH cocTtaBisl <80% OT MCXOAHOTO oOBeMa
OITyXOJIH.

I'pynma 2: yacTudHast OTBETHAs peaKLusl,

rpymmna 3: ctabuin3aius 3a00JIeBaHus,

rpymnmna 4: yacTH4Has perpeccus,

rpynna 5: yacTu4yHasi perpeccusi.

Crnenyer HOHMMAaTh, YTO NMPUMEPHI M BapHAHTHI OCYILECTBICHHS HACTOSILETO0 U300pETEHHs, ONIMCaHHBIE B
JTAHHOM KOHTEKCTE, NPHUBEJCHBI TOJBKO JUI MJUIIOCTPALMM M YTO CIICIHMAIUCTY B JaHHON 0ONAacTH TEXHUKHU
MPE/ICTABISIETCSl OUEBUIHBIM, YTO BO3MOXKHBI Pa3IMYHbIe MOIU(HUKAIIMN WM U3MEHEHUS], KOTOPhIE BKIIOUECHBI B
o0BeM Hacrosmero uzobdpereHus U GopMyiay n3o0peTeHus. Bee myOnmkanuy, MaTeHTH W 3asSBKHA Ha BBIIAYY
MaTEHTOB, [IATHPOBAHHbBIC B JAHHOM KOHTEKCTE, B TTOJHOM 00bEeMe BKIIOYECHBI B 00BEM HACTOSAIIEro n3o0peTe-
HUSL.

OOPMVIIA U30BPETEHUA

1. CoenuHeHune, BBIOpaHHOE U3 CIEAYIOIINX COCUHEHNH:

METHIIOBBII adup N-[(2S)-1-({4-[3-(3-xs0p-5-MeTancynbpoHamuodpenwn)- 1 -(mpoman-2-mn)-1H-
MHPa301-4-11 | TUPUMHIMH-2-1I1 } AMHHO )[TPOTIaH-2-1J1 |[KapOaMHHOBOM KHCIIOTHI;

MeTunoBblit  3¢up N-[(25)-1-[(4-{3-[3-x10p-5-(IpOman-1-cynehoramuno)pennn|-1-(mponan-2-mn)- 1 H-
MTUPa30II-4-1I1 } THPUMHUAUH-2-FJT)aMAHO |IPOTTaH-2 -1 |[KapOaMUHOBOM KUCIIOTHL,

MeTunoBbrit a¢gup N-[(25)-1-({4-[3-(3-x10p-2-MeTaHCYTbPOHAMHIOTINPUANH-4-11)- | -(Tponan-2-wm)- 1 H-
UPa30J1-4-W [TAPUMUINH-2-WJT } aMUHO )ITPOTIaH-2 - M [KapOaMHHOBOM KHCIIOTHI,

MeTmwioBbiit 3gup N-[(2S)-1-({4-[3-(3-pTop-2-MeTancynbhonamuaonupuuH-4-mui)- 1 -(npomnan-2-wmn)-1H-
UPa30J1-4-W [TAPUMUIAH-2-WJT } aMUHO )ITPOTIaH-2 -1 [KapOaMHUHOBOH KHUCIIOTHI,

MeTwioBblit 3¢up N-[(2S)-1-({4-[3-(2-x510p-3-3Tancyabdonamuno-4,5-mudroppennn)-1-(nponan-2-min)-
1 H-nupazon-4-ni | nupuMUIIH-2-1J1 } aMUHO ))IIPOIIaH-2-1J1 |[KapOaMUHOBOW KHCIIOTBL;

MeTwioBblit  3dup  N-[(2S5)-1-({4-[3-(2,4-n1udTop-3-Merancynbponamunodenun)-1-(nmponan-2-mm)-1H-
MHPa301-4-11 | TUPUMUIMH-2-1I1 } aMHHO )[TPOTIaH-2-1J1 |[KapOaMHHOBOM KHCIIOTHI;

MetmwioBblit 3¢up N-[(2S)-1-({4-[1-(mponan-2-un)-3-(2,4,5-tpudrop-3-merancynsponamumodenun)- 1 H-
MHPa301-4-11 | TUPUMHIMH-2-1I1 } AMHHO )[TPOTIaH-2-1J1 |[KapOaMHUHOBOM KHCIIOTHI;

MetmnoBblit  3dup  N-[(2S)-1-({4-[3-(3-meTancynshonamunopernn)- 1 -(mpomnan-2-wi)- | H-nmupazon-4-
W |THPUMUTAH-2-HJ1 } aMIHO )TPOTIaH-2-1I |[KapOaMHUHOBOH KHCIIOTEHI;

MeTmnoBblit 3dup N-[(2S)-1-[(4-{3-[2,4-mudTop-3-(mpomnan-1-cymshonamuno)ermn|- 1-(mponan-2-mi)-
1 H-nupa3zoii-4-ui1 | TUpUMHATAH-2 -WT)aMAHO [ITpOTIaH-2 -1l [KapOaMHUHOBOM KHUCIIOTHI,

MeTmwioBbiit 3¢up N-[(2S)-1-({4-[3-(3-uuknonponancyibdonamuno-2,5-mudroppennn)-1-(nponan-2-mui)-
1 H-niupazon-4-ni | nupuMUIUH-2 -1 } aMUHO ))IIPOIIaH-2-1J1 |[KapOaMUHOBOW KHCIIOTBL;

MeTwioBbli 3up N-[(2S)-1-({4-[3-(5-xn0p-3-uukiaonpomnancyibporamuno-2-propdennn)- 1 -(nponan-2-
wi)-1H-nnpazon-4-ui|nupuMuinH-2-1i1 } aMHHO )IpOTIaH-2 -1 [KapOaMUHOBOW KHCJIOTBI;

MetwioBblit  adup N-[(2S)-1-[(4-{3-[5-xn0p-2-pTop-3-(mponan-1-cynasdonamuno)penun]-1-(nponan-2-
win)- 1 H-nimpazon-4-wi } nupuMuuH-2-11)aMHHO |TpoTaH-2-1i |[KapOaMUHOBOH KHCIIOTBI;

MeTwioBblit  3¢up N-[(2S)-1-[(4-{3-[2-dTOp-3-(npomnan-1-cynshonamuno)dennn]-1-(nmponan-2-mm)-1H-
TTUPa30II-4-1I1 } THPUMHUAWH-2-FJT)aMAHO |IPOTTaH-2 -1 |[KapOaMHHOBOM KHUCIIOTHL,

METHIIOBBIH a¢up N-[(2S)-1-({4-[3-(2-¢pTop-3-meTancynbhoramuaodhermn)- 1 -(mpoman-2-wm)- 1 H-
TTUPa30II-4- I |TUPUMHIITH-2-1JT } AMAHO )IPOTTaH-2 -1 |[KapOaMHHOBOM KUCIIOTHL,

MeTwioBblit 3pup N-[(25)-1-[(4-{3-[2,6-nudrop-3-(nponan-1-cynbhonamuno)pennn]-1-(nponan-2-ui)-
1 H-nupa3zoi-4-ni1 | TupUMHATAH-2 -WT)aMUHO [ITpOTIaH-2 -1l [ KapOaMUHOBON KHUCIIOTHI U

METHIIOBBII a¢up N-[(2S)-1-{[4-(3-{2-dTop-3-[(3,3,3-TpudTopnponan)cyabhpoHamumo | pennn} - 1-
(nponan-2-ui)- 1 H-nupa3zoi1-4-uin) TMpuMHIHH-2 -1 |aMHHO } TPOTIaH-2-1i1 |KapOaMHUHOBOM KHUCIIOTHI.

2. CoenuHeHME, BHIOPAHHOE U3 CIICAYIONINX COCIUHCHHN:

MeTwioBblit 3¢up N-[(2S)-1-({4-[3-(5-xmn0p-2-hTop-3-Merancynbdonamunodenun)-1-(nponan-2-mm)-1H-
MHPa301-4-1i1 | TUPUMHIMH-2-1I1 } AMHUHO )[TPOTIaH-2-1J1 |[KapOaMHHOBOM KHCIIOTBI;

MetmwioBblit  3¢up  N-[(25)-1-({4-[3-(2,5-mudTop-3-Merancynbdonamunodennn)-1-(nmponan-2-mn)-1H-
MHPa301-4-1i1 | TUPUMHIMH-2-1I1 } AMHUHO )[TPOTIaH-2-1J1 |[KapOaMHHOBOM KHCIIOTBI;

MeTunoBblit apup N-[(2S)-1-({4-[3-(5-xmop-2-Prop-3-merancynbponamunodenmn)- 1-3tun- 1 H-mupazon-
4-W7 | MUpUMUIRH-2 -1 } AMUHO )TIPOTIaH-2 -1 [KapOaMUHOBOM KHCIIOTHI;
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MeTunoBblit  3pup  N-[(2S)-1-({4-[3-(2-dpTop-3-MeTancynbhoramMmuno-5-metmndenun)- 1 -(mponan-2-wui)-
1 H-nupa3o1-4-ui1 | MupuMHUIHH-2-1J1 } aMUHO ) ITPOTIaH-2- 1T [KapOaMHUHOBOM KUCIIOTHI

MeTwioBbiit  3dup N-[(2S)-1-({4-[3-(2-xn0p-3-MeTancynbhpoHamuo-S-merundenun)- 1 -(nmponan-2-ui)-
1 H-nupa3o1-4-ui1 | MupuMHUIHH-2-1J1 } aMUHO ) ITPOTIaH-2- M [KapOaMHUHOBOM KHUCIIOTHI

MeTmwioBblit 3¢up N-[(2S)-1-({4-[3-(2-xmn0p-5-hTOp-3-Merancynbponamunodenun)-1-(nponan-2-mn)-1H-
MHPa301-4-1i1 | TUPUMHUIMH-2-1I1 } AMHHO )[TPOTIaH-2-1J1 |[KapOaMHHOBOM KHCIIOTBI;

MeTmwioBblit 3¢up N-[(2R)-1-({4-[3-(5-xmn0p-2-drop-3-merancynbponamunodenun)-1-(nmponan-2-m)-1H-
MHPa30I-4-11 | TUPUMUAIMH-2-1I1 } AMHHO ) IPOTIaH-2- 1T |KapOaMUHOBOH KHUCIIOTHI U

MeTwioBblit  agup  N-[(2S)-1-({4-[3-(2,5-nuxnop-3-merancynabponamunodennn)-1-(nmponan-2-m)-1H-
MHPa301-4-11 | TUPUMHAIMH-2-1I1 } AMHHO ) TPOTIaH-2- 11 |KapOaMHUHOBOM KHCIIOTHI.

3. CoemuneHue 110 11. 1, peacTaBsronee co0oit
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4. dapmaieBTHYECKass KOMIIO3ULIMS, PUTOHAS JUISL JIeYeHHs 3a00JIeBaHUI WM COCTOSHMH, OMOCPero-
BaHHBIX KMHA30# b-Raf, Brrovaromas coepnHenue mo iodbomy u3 ni.l-3, B cMecn 1o MEHbLIEH Mepe C OJHUM
(hapManeBTHYECKN IPUEMIIEMBIM HKCIUITHEHTOM.

5. ®apmanieBTHYECKas] KOMITO3ULUS 10 1.4, TJie SKCUUIMEHT BHIOPAaH M3 TPYIIIBI, BKIOYAIOIIEH KyKypy3-
HBII KpaxMai, KapTo(eabHbIH Kpaxmal, KpaxMasl U3 TallMOKH, KPAaXMaIbHYIO NACTy, MPEIBAapUTEIbHO JKeaTh-
HU3MPOBAHHBIA KpaxMaJl, caxapa, >KeJaTHH, MPUPOIHbIE KaMeIu, CHHTETHYECKHE KaMeIu, albI'MHAT HaTpus,
IBIMHOBYIO KHCIJIOTY, TparakaHT, TyapoBYIO KaMelb, LEIUTIONI03Y, STHILIEIUIIONO03Y, alleTaT HeJUTION03bl, Kalb-
IIUEBYIO COJIb KapOOKCHMETWIILEIUIION03b], HATPHUEBYIO COJIb KapOOKCHMETHIILEIUTION03bl, METHILEILIIONO03Y,
THAPOKCHIPONMIMETIIILEIUIION03Y, MUKPOKPHUCTAIUINYECKYIO ILIEJUII0NI03Y, ATOMOCHIMKAT MAarHus, IOJIHBHU-
HWINHAPPOJIMUIOH, TaldbK, KapOOHAT KalbLUs, MOPOLIKOOOPA3HYIO LENIION03Yy, ACKCTPAaHbI, KAOJIWH, MAaHHMT,
KPEMHHEBYIO KHCIIOTY, COPOUT, arap-arap, kapOOHAT HaTpHs, HATPUEBYIO COJIb KPOCKAPMEILIO3bl, KPOCIIOBHIOH,
MOJIaKpUJIMH KaJius, HATPUCBYIO COJIb I'NIMKOJIATA KpaxMaJia, I'NIMHbI, CT€apaT HaTpud, CT€apaT KaJblusd, cTeapar
Maraus, CTCapuHOBYIO KHUCJIOTY, MUHEPAJIbHOC MAcCJIO, JICTKOC MUHEPAJIIbHOC MAcCJjIO, INTMUEPHH, COPGI/IT, MAaHHHMUT,
MOJMATUICHIIIMKOIIb, IPOYUE TIIMKONH, JaypuiICyinb(aT HATPHs, THAPUPOBAHHOE PACTUTEIBHOE Macio, apaxu-
COBOE MacJio, XJIOIIKOBOE MacJio, OACOIHEYHOE Macylo, KYH)KyTHOE MacJio, OJIMBKOBOE Macio, KyKypy3Hoe Mac-
JI0, COEBOE MacIIo, CTeapaT IIMHKa, oJieaT HaTpusl, dTUIIOJIeaT, STHIaAypaT, AMOKCH KPEMHHS M NX KOMOWHALINH.

6. [lpumMeHeHNE coenMHEHNS 10 JIF000MY |3 Tl. 1-3 A7 iedeHus paka.

7. [lpuMeHEeHNEe COEAMHEHHS IO 1.6, TIe TOANSKAIINN JICUCHHIO PaK BHIOPAH M3 TPYIIIIEL, COCTOSIICH U3
KapLUHOMBI JIETKNX, KapIUHOMBI MOKEIYIOYHON KeIe3bl, KapIIMHOMBI MOYEBOTO ITy3bIps, KapIUHOMBI 000-
JIOYHOM KHIIKH, MUEJIOUIHBIX HAapyLIEHUH, paka MpeACTaTeIbHON KEJe3bl, paka IUTOBUAHOMN XKeje3bl, Mena-
HOM, a/ICHOM U KapIIMHOM SIMYHUKOB, I'JIa3, IEUCHH, )KETUHBIX IPOTOKOB U HEPBHON CUCTEMBI.

8. Crioco0 jieyeHust paka, BKIIOYAIOLINK BBEJCHUE CYOBEKTY, HY)KJalOUIEMYCsl B TAKOM JieueHHH, dPdek-
THBHOT'O KOJIMYECTBA COCIUHCHUS 10 JIFoOOoMy M3 . 1-3 win (papMarieBTUIECKONH KOMITO3HIIUH 110 JIIOOOMY U3
mm.4, 5.

9. Cnoco6 1o 1.8, rzie pak BEIOpaH U3 rPyMIIbl, COCTOSIIEH U3 KapLIUHOMBI JIETKUX, KAPLIUHOMBI ITOJUKEITY-
JIOYHOH JKeJle3bl, KapIUHOMBI MOYEBOTO ITy3bIps, KapIMHOMBI 00O0J0YHON KHIIKH, MUEJIOWIHBIX HapyIIeHHH,
paxa npeacTaTe’IbHON XKeJe3bl, paka IMTOBUIHON KeJe3bl, MeJIaHOM, aJeHOM U KapILMHOM SIMYHHUKOB, IJ1a3, Ie-
YEHH, KETIHBIX IIPOTOKOB U HEPBHOW CHCTEMBI.

10. Crioco6 nedeHnst COCTOSHISI, OMOCPEIOBAaHHOTO KHa30i Raf, Brimrouaromuii BBeieHHE CyOBEKTY, HY-
JKITAIOMIEMYCS B TAKOM JICYeHUH, d(H(HEKTHUBHOTO KOJIMIECTBA COSAUHEHMS I10 JIF0OoMy m3 mit. 1-3 i dapmares-
TUYECKO KOMIO3HULIUH 110 JII060My U3 T4, 5.

11. Cnoco6 mo 1. 10, rme kuHa3oi Raf apnsgercs myrantHas kuHa3a b-Raf.

12. Cnoco6 mo .11, rme mytanTHOM knHa30i b-Raf sBisercs b-Raf(V600E).

13. Cnoco6 1o 11.10, rie cocTosiHKMEe MPEACTaBseT cO00 pak, BRIOPAHHBIH U3 TPYIIIbI, COCTOSIICH U3 Kap-
IUHOMBI JIETKUX, KAPIUHOMbI HO[[)KCJ'Iy[lO‘iHOﬁ JKEJIE3bl, KAPLMHOMBI MOYCBOI'0O ITY3bIpsA, KAPUHMHOMBI 060}10'{HOI>1
KUIIKH, MUEJIOMIHBIX HapYIICHUH, paka NpeICTaTeNIbHOM JKelle3bl, paka IUTOBHIHOM jKeJle3bl, MEJIaHOMBI, ajie-
HOM M KapIHOM SIMYHHKOB, TJIa3, IEYECHH, KETUHBIX IIPOTOKOB U HEPBHOW CHCTEMBI.

14. Crioco6 o 1.13, rzie pax nmpezcraBisieT co00i MelaHOMY .

15. Crioco6 o .14, rzie pax npezcraBisieT co00i MEeTacTaTHYECKYI0 MEJIAHOMY .

16. Cnoco6 mo 1.15, re pak mpeacrasistet codoit menanomy ¢ mytanueit VO0OE xuna3sr B-Raf.

17. Cnoco6 mo 1.13, e pak mpeacTaBiseT co00i KapIuHOMY 000I0YHON KUIIIKH.

18. Croco6 mo mo6omy u3 1. 10-17, rie coennHeHne mpeacTaBIseT coboi
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19. Cnoco6 mo 1m.18, momoNHUTENsHO BKIIOYAIONINKA BBelneHHE cyOBekTy mHruomropa MEK, xotopsrii
npencrasiseT coooit ARRY-438162.
20. Cnoco0 mo .19, rae coequHeHne

u narndutop MEK ARRY-438162 BBOZST mOCIEI0BATENEHO.
21. Cnoco0 mo .19, rae coequHeHne
SN
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Coeannenne A3

Coeannenne 9+0,01 mkM Coeannenne A3

Coeaunenne 9+0,1 mxM Coennnenne A3

Coeannenne 9+1 MkM Coeaunenne A3

Coeantenne 9

Coennnenne 9+Coeannenne A3
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